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aABSTRACT
This study examines levels, trends and differentials in 
child mortality by socio-economic and demographic characteristics 
in Thailand. The study is based on data from the Survey of 
Fertility in Thailand (SOFT/WFS) carried out by the National 
Statistical Office and the Institute of Population Studies, 
Chulalongkorn University in 1975 in collaboration with the World 
Fertility Survey. This was the second national sample survey 
carried out in Thailand.
This study examined child mortality differentials by 
socio-economic characteristics of the mothers. It was found that 
both mother's and father's educational attainment are crucial 
factors in determining the chances of survival of their children. 
The second important factor affecting child mortality is the 
family's standard of living. The occupation of the parents 
also play a very important role in influencing child mortality.
With regard to demographic factors, it was found that 
maternal age at the birth of the child and number of children 
ever born play significant roles in determining a child's chances 
of survival. The combined effect of maternal age and birth order
is also identified.
iii
Concerning urban-rural differentials of child 
mortality, the data revealed that child mortality in urban areas 
for all cohorts was much lower than in rural areas. It was also 
found that several socio-economic variables exert a certain 
degree of influence on child mortality through place of residence 
and mother's childhood residence.
Regional differentials of child mortality have been 
observed in this study. Children in the North and the Northeast 
regions experienced the highest level of mortality, followed by 
the South and Central regions and the Bangkok Metropolis. 
Nevertheless, each region has experienced declining child 
mortality. Socio-economic and demographic differentials in child 
mortality were also found in the four regions and in the Bangkok 
Metropolis. However, the impact of socio-economic and 
demographic characteristics upon child mortality varies from one 
region to another.
This study demonstrates that using the retrospective 
birth history from a demographic sample survey to examine infant 
and child mortality is very useful. The findings from this study 
will be helpful for future planning and policy decisions aimed at 
reducing infant and child mortality.
iv
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CHAPTER 1
INTRODUCTION
Estimates of Thailand's crude death rates go back to 
1920, but they are based on a variety of adjustments and 
corrections of the original data and must be interpreted with 
caution. Bourgeois-Pichat's yearly estimates for the period 
1920-55 show crude death rates close to 30 per thousand for the 
years 1920-37, 24-28 for 1938-44, and 30-32 for 1945-47. His 
calculations indicate a steady decline to 18 per thousand between 
1948 and 1955 (Arnold, et al. 1977:18).
The Thai mortality pattern has greatly changed during 
the demographic transitional period and the crude death rate has 
now approached a very low level. According to the estimate from 
the first Survey of Population Change (1964-65), the crude death 
rate was 10.9 per 1,000 people. It fell to 5.9 by 1991 (National 
Statistical Office, 1992:34). With regard to life expectancy at 
birth, it has increased from 53.9 years for males and 58.6 years 
for females in 1965 to 67.7 for males and 72.4 for females in
1991 (National Statistical Office, 1992:47).
2Infant and child mortality rate estimates from various 
sources of data and techniques also show the declining trends 
since 1960. We will discuss this topic more in Chapter 3. 
Knodel and Chamratrithirong (1978) were the first to use the 1970 
census to indirectly estimate infant and child mortality by 
several variables, for example urban rural residence, region and 
socioeconomic characteristics of mother. The data from the 1980 
census were also used to investigate infant and child mortality 
differentials (Chamratrithirong and Pejaranonda, 1986). Results 
from both studies indicated that there were differences in infant 
and child mortality in different sub-groups of the population. 
They also found that there was a reduction in infant and child 
mortality in every socio-economic classification.
1.1 HEALTH SERVICES AND DEVELOPMENT
There is no evidence regarding health development or 
health services in Thailand before the early ninteenth century. 
In 1835, the first attempt was made to combat smallpox by Dr. Ban 
Beach Bradley, an American missionary, who introduced smallpox 
vaccination and blood transfusion. It was recognized as the 
launching of modern medicine in the country (Porapakkham, 
1986:69) .
In 1881, 48 temporary hospitals were set up to cope 
with severe epidemics of cholera but they were dissolved after
the outbreak subsided. In 1888, a hospital named "Siriraj
3Hospital" was opened to the public and up to present it is one of 
the leading centres of modern medical education (Porapakkham, 
1986:69).
Sanitation services were first undertaken in Bangkok in 
1897 and a local sanitary centre was set up at Ta-Chalom district 
of Samut Sakorn province in 1898.
In 1908, a law for provincial sanitary organization was 
passed, and all health service units were transferred from the 
Ministry of Education to the Ministry of Interior. Public health 
services were expanded and progressed; for instance, a provincial 
health officer was assigned to each province and health centres 
were built in rural areas for providing medical and health 
services to the population.
The Public Health Council was established in 1928 and 
acted as an advisory board for public health activities and also 
as a co-ordinator of health activities among ministers and 
organizations.
In 1932, there was an expansion of medical and health 
services to the rural areas. Several provincial hospitals were 
built in the north and northeast regions of the country. At the 
sub-district level (tambon), second-class health centres were 
also established for providing preventive health services.
4Afte r  the Second World War, in 1948, the re  was an 
emphasis on a c c e l e r a t i n g  publ ic  h ea l th  s e rv ice s  in  the r u r a l  
a r e a s .  The e r a d i c a t io n  of some i n f e c t io u s  d i s ea ses  was so 
s u cc e ss fu l  th a t  the re  were no more cases of plague,  smallpox and 
yaws. A reduc t ion  in the inc idence  of malar ia  was ev ident  except 
in  some endemic a reas .
There were only 14 p ro v in c ia l  h o s p i t a l s  in  1942 but by 
1960, th e re  was a t  l e a s t  one h o s p i t a l  in  each province of the  
country .  However, in o rder  to d i s t r i b u t e  h e a l th  s e r v ice s  to the 
vas t  m a jo r i ty  of people in  the r u r a l  a reas ,  d i s t r i c t  h o s p i t a l s  
were b u i l t  s ince  1957. In ad d i t io n ,  f i r s t - c l a s s  h e a l th  c e n t r e s ,  
s econd-c la ss  h e a l th  c en t r e s  and midwifery cen t r e s  were s e t  up 
over the  e n t i r e  country (Porapakkham, 1986:70).
With regard  to the p rov is ion  of h e a l th  s e r v i c e s ,  the  
p r i v a t e  s e c to r  i s  concen tra ted  in c u ra t iv e  medicine, whereas the 
pub l ic  s e c to r  i s  r e sp o n s ib le  for both p reven t ive  and c u ra t iv e  
medicine.  There i s  a l so  a network of t r a d i t i o n a l  medical 
p r a c t i o n e r s  and t r a d i t i o n a l  h ea l th  p r a c t i c e s .  The r e l i a n c e  on 
s e l f -m e d ica t io n  and t r a d i t i o n a l  medical p r a c t i t i o n e r s  i s  
p a r t i c u l a r y  predominant in  r u r a l  a reas  where o ther  h e a l th  
s e r v ic e s  are  e i t h e r  not a v a i l a b l e  or not a f fo rd a b le .
In order to so lve the problem of pub l ic  h e a l th  s e rv ice s  
not reaching  to v i l l a g e s  and a lso  to encourage community 
p a r t i c i p a t i o n ,  a number of p r o je c t s  have been undertaken in
5support of general health services. In 1977, the Ministry of 
Public Health launched the Primary Health Care Programme with 
five objectives:
(1) to expand the coverage of health services, 
especially among the underserved rural population, as quickly as 
possible, and to help the people to help themselves;
(2) to utilize community resources and encourage 
community participation so as to solve individual health problems 
and eventually to establish self-help programmes at the village 
level;
(3) to promote the dissemination of health information 
to local people, as well as collecting all the data reflecting 
the needs and health problems of communities;
(4) to make basic health services available, 
accessible, and acceptable to the people;
(5) to decrease malpractice, especially in medical care.
1.2 HEALTH PROBLEMS AND UTILIZATION OF HEALTH SERVICES
1.2.1 Health problems
Health problems in Thailand at present still bear 
characteristics typical of disease patterns of rural populations 
in tropical belts which are strongly influenced by the 
environment. However, there is evidence of a successful impact 
by certain disease control and health promotion programmes, and 
from the expansion of health services (Porapakkham, 1986:76).
6Before we look at  death r a t e s  by s e le c te d  causes of 
death and by age in Table 1.1 and Table 1 .2 ,  we should bear in 
mind f i r s t l y  t h a t  death r e g i s t r a t i o n  s u f f e r s  from u n d e r r e g i s t r a ­
t i o n .  Secondly,  causes of death were recorded  with the coding of 
I n t e r n a t i o n a l  C l a s s i f i c a t i o n  of Diseases  (WHO/ICD) by the 
a t t e n d a n t  a t  death .  Th i rd ly ,  r e p o r t s  of causes of death are a lso  
su b jec t  to  some e r r o r s ,  for example i l l - d e f i n e d  causes of death.  
Therefore ,  death r a t e s  in  Table 1.1 and Table 1.2 are  crude ones.
Table 1.1 shows the death  r a t e s  per 100,000 people due 
to  some i n f e c t i o u s  d iseases  which used to  be the major causes of 
death and s ix  major n o n - in fec t io u s  d i s ea se s  in  1970-1983. The 
number of deaths  diagnosed as due to t u b e r c u lo s i s  of a l l  types 
decreased d r a s t i c a l l y  from 47.1 in  1970 to 11.2 in  1983. Other 
causes of death from in f e c t i o u s  d i s e a s e s ,  t h a t  i s  pneumonia, 
m a la r ia ,  g a s t r o - i n t e s t i n a l  i n f e c t i o n  and i n f e c t i o n  of the u r ina ry  
t r a c t  and sex organs were r e l a t i v e l y  s t a b l e .
With regard to n o n - in fec t io u s  d i s e a s e s ,  deaths from 
v io lence  and ce reb ro -vascu la r  d i sea ses  have been r i s i n g  in 
magnitude, e s p e c i a l l y  c e reb ro -v ascu la r  d i s e a s e s ,  which have 
inc reased  remarkably s ince  1975.
I t  i s  noteworthy to po in t  out t h a t  deaths  c l a s s i f i e d  as 
due to  " i l l - d e f i n e d  causes" had decreased from a high r a t e  of 
335.9 per 100,000 in 1970 to 175.8 in 1983. This decrease  may be 
p a r t l y  due to the improvement in death r e g i s t r a t i o n  repor ted  by
the  a t t e n d a n t  a t  death .
7Table 1.1 Death rates per 100,000 people on selected causes of 
death, and selected years, Thailand, 1970-1983
Selected cause 1970 1975 1980 1982 1983
Infectious diseases
Tuberculosis (all types) 47.5 15.6 14.5 12.0 11.2
Pneumonia (pneumonitis) 15.1 17.6 10.0 9.6 10.1
Malaria 9.5 13.7 8.1 8.9 5.9
Gastro-intestinal infection 5.4
Infection of the urinary tract
6.4 5.5 5.0 4.5
and sex organs 4.7 6.2 6.2 6.6 7.1
Non-infectious diseases
Cancer (all types) 12.4 17.5 23.6 26.2 27.0
Cerebro-vascular diseases 21.1 20.7 40.9 44.3 43.7
Ischemic heart diseases 0.0 0.7 1.1 1.5 2.0
Diabetes 1.8 2.6 3.0 3.3 3.6
Cirrhosis of liver 3.9
Death from violence (accident,
3.0 5.2 8.3 8.6
suicide, homocide) 46.4 64 9 73.7 62.4 58.8
Ill-defined causes 355.9 255.8 175.2 167.6 175.8
All causes 615.6 566.7 533.8 510.2 512.4
Source: Yawarat Porapakkham and Praraote Prasartkul, "Causes of
death: Trends and Differentials in Thailand" in
Hansluwka, Harald and others (ed). New Developments in 
the Analysis of Mortality and Causes of Death, 1986,
p.216.
Table 1.2 reveals the ten leading causes of death for 
infants of under 1 year and early childhood (1-4 years of age).
For infants under one: the majority of deaths are 
caused by infectious diseases and congenital anomalies. For 
example, diarrhoeal disease killed more than 130 infants per 
100,000 live births in 1978, and then the rate dropped to 47.51
8in 1982. Other in f e c t io u s  d i s ea se s  such as upper r e s p i r a t o r y  
i n f e c t i o n s  and pneumonia had decreased d r a s t i c a l l y  s ince  1980. 
However, the death  r a t e  due to  congen i ta l  anomalies was 20 per 
100,000 l i v e  b i r t h s  in 1977, but i t  has been in c reas in g  ever 
s in ce .
In e a r ly  childhood (1-4 y e a r s ) :  Accidents ,  poisonings  
and v io lence  and d iseases  of the  hear t  have become the major 
causes of death among t h i s  group of c h i ld re n .  Accidents and 
v io lence  ranks t h i r d  as a cause of death .  Diseases of the  h e a r t  
inc reased  very ra p id ly  from 0.7 in  1977 to 9.0 per 100,000 people 
in 1982. However, the t rends  of death due to  upper r e s p i r a t o r y  
t r a c t  i n f e c t i o n ,  d ia r rhoea ,  pneumonia, mala ria  and d ip h th e r i a  are  
a l l  decreas ing  over time.
Information on causes of deaths in Table 1.1 and 1.2 
i n d i c a t e s  th a t  the in f e c t io u s  d i s ea ses  are s t i l l  p reva len t  among 
the Thai popu la t ion ,  al though the  death r a t e s  from these  d i sea ses  
among the  younger popula tion are  low. Fur ther  study of reg io n a l  
d i f f e r e n t i a l s  of major causes of death by Porapakkham (1986:37) 
showed th a t  the d iseases  lead ing  to death among the genera l  
popula t ion  seem to c o r r e l a t e  well  with the degree of s o c i a l  and 
h e a l th  development of each reg ion .  For example, the Northeast  
reg ion ,  the  poores t  region among the four ,  has the h ighes t  l e v e l  
of death  from n u t r i t i o n a l  d e f i c i e n c y .  In a d d i t io n ,  the t rends  
of death  by d ia r rh o e a l  d i s e a s e s  c o r r e l a t e d  with the recen t  
improvement of water supply and b e t t e r  s a n i t a t i o n  in t h i s  reg ion .
9Table 1.2 Leading causes of death (rate per 100,000 people) among 
infants and young children, Thailand, 1977-1982
1977 1978 1979 1980 1981 1982
Under 1
Certain conditions 
originating in the 
perinatal period 240.24 302.15 266.25 306.04 289.95 278.07
Upper respiratory 
infections 211.5 213.8 146.4 52.45 95.65 89.53
Pneumonia 146.9 130.7 105.9 86.39 95.65 89.53
Disease of the Digestive 
System Other than Oral 
Cavity, Salivary Glands 
and Jaws 119.33 108.05 90.92 75.84 66.28 70.10
Diarrhoeal Diseases 110.6 132.4 97.1 74.45 63.45 47.51
Convulsions 38.9 32.6 - 16.89 - 19.71
Disease of the Nervous 
System 30.20 29.22 29.16 26.08 23.16 20.45
Viral diseases 22.42 16.92 13.97 20.05 16.29 12.27
Congenital anomalies 20.38 23.07 42.95 45.30 38.03 45.74
Diphtheria 14.8 13.9 12.7 11.14 9.70 9.67
Age 1-4
Upper respiratory 
infections 88.8 80.3 67.2 20.2 19.1 17.4
Diarrhoeal Diseases 30.5 29.9 27.3 19.6 18.2 16.2
Accidents, Poisonings 
and Violence 26.4 30.0 26.4 30.9 27.1 25.4
Pneumonia 22.8 21.9 20.8 18.4 15.8 17.1
Malaria 14.5 12.8 11.8 9.2 10.0 9.6
Convulsions 7.8 7.3 6.7 5.1 3.4 4.6
Diphtheria 7.9 7.3 6.7 5.1 2.6 4.1
Diseases of the Stomach 
and Duodenum 6.9 6.8 6.8 5.2 5.1 4.7
Nutritional deficiencies 3.1 2.6 3.4 2.7 2.5 2.4
Diseases of the heart 0.7 0.4 6.3 7.8 6.2 9.0
Source: Institute for Population and Social Research, Mahidol
University, The Secondary Data Analysis of the Morbidity 
and Mortality Differentials, 1985, p.34.
Note: Rates for under one year of age are calculated per 100,000
live births.
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1 .2 .2  U t i l i z a t i o n  of h e a l th  s e rv ice s
From a study r e l a t e d  to h e a l t h  problems and h e a l th  
behavior among the popula tion of Sarapee d i s t r i c t ,  Chiengmai 
province in the nor thern  region of Thailand during 1969-1970, 
Cunningham found th a t  a popular p r a c t i c e  when becoming s ick  was 
se lf -remedy.  They would go to drug s t o r e s  and seek i n j e c t i o n s  or 
t r a d i t i o n a l  doctors  (53 p e r c e n t ) .  About 24 per cent of the 
respondents  went to the h e a l th  c e n t e r s ,  10 percen t  to  midwifery 
c e n t e r s .  Only 7 and 6 percent  had u t i l i z e d  government and 
p r iv a t e  h o s p i t a l s ,  r e s p e c t iv e ly .
Another study of h e a l th  s e r v ic e  systems was c a r r i e d  out 
in the remote areas  of Muang d i s t r i c t ,  Chaivapoom province of the 
n o r th e a s te rn  region in 1979. The r e s u l t s  in d ic a ted  th a t  the 
p r a c t i c e s  during i l l n e s s  of those people were as fo llows: 40 
percent t r e a t e d  themselves or sought help from r e l a t i v e s  or 
f r i e n d s ,  27 percent used government h e a l t h  s e r v i c e s ,  22 percent 
went for p r iv a t e  se rv ice s  and 10 percen t  employed t r a d i t i o n a l  
methods of t rea tm en t .  The s e l e c t i o n  of t rea tment  depended upon 
the perceived s e v e r i t y  of i l l n e s s .  I f  they considered themselves 
to have a mild i l l n e s s ,  s e l f - t r e a t m e n t  was p re fe r r e d  in  55 
percent of the samples, as compared with  32 and 39 percent for 
chronic and severe i l l n e s s e s ,  fo r  which the government s e rv ice s  
would be sought (Porapakkham, 1986:85).
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The d is tance  from home to the h e a l t h  s e r v ic e  o u t l e t s  i s  
an important f a c to r  a f f e c t i n g  the s e l e c t i o n  process  (Day and 
Boonlert ,  1977), th a t  i s  the  nearer  the  d i s t a n c e  the higher the 
propor tion  of u t i l i z a t i o n .  Other f a c t o r s  were the  atmosphere a t  
the h ea l th  se rv ice  o u t l e t :  inexpensive ,  quick and e f f i c i e n t  
s e rv ice  with a warm welcome from the h e a l t h  personnel increased  
the u t i l i z a t i o n  r a t e ;  in c o n t r a s t ,  inadequate  personnel and drug 
supp l ies  d e te r red  use of the  s e r v i c e s .
According to a s tudy of f a c t o r s  a f f e c t i n g  h ea l th  
p r a c t i c e s  of the people in Khon Kaen province in  1979, the data  
revealed th a t  people who l iv ed  in a reas  where good or convenient 
t r a n s p o r t a t i o n  was a v a i l a b le  p re fe r r e d  to  use government hea l th  
s e rv ice s  such as h ea l th  c e n t r e s ,  d i s t r i c t  h o s p i t a l s  and 
p ro v in c ia l  h o s p i t a l s .
The Health S t a t i s t i c s  Div is ion  of the  Min is t ry  of 
Publ ic  Health repor ted  the h e a l th  behavior of the  people in 10 
se le c ted  provinces  in 1984. People in  l a rg e  c i t i e s ,  such as the 
Bangkok Metropolis ,  Samut Prakan, Chon Buri and Nakorn Pathom, 
p re fe r red  to go to p r iv a te  medical  p o l y c l i n i c s .  On the con t ra ry ,  
the r u r a l  people f r equen t ly  went to government h e a l t h  cen t res  fo r  
s e r v i c e s .
However, some changes in the  p a t t e r n  of u t i l i z a t i o n  of 
h e a l th  s e rv ice s  were observed. Even though the h ighes t  
propor t ion  of i l l  persons s t i l l  buy drugs from drug s to r e s  for
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self- treatment, this group has declined by about 10 percent over 
the last 10 years (1970-1979). However there was a remarkable 
increase in the utilization of government health centres 
(Porapakkham, 1986:85).
Differentials in the utilization of medical/health 
services were also found in various categories of people, that is 
urban/rural residents, males and females. Improvement in 
education may help to create an awareness of personal health and 
proper hygiene and to increase the use of medical services. 
Additional information on the socioeconomic status of the 
population and health facilities in different regions of the 
country will help to explain the differentials in the utilization 
of health services (see Table 7.1, 7.2 and 7.3).
1.3 SCOPE AND OBJECTIVES OF THE STUDY
From the above discussion, it seems that health 
problems in Thailand are related to environmental sanitation, 
nutrition and the availability of health services and their 
utilization. The extent to which these problems afflict the 
people depends upon the individuals' socio-eocnomic 
characteristics in different parts or regions of the country. 
The four geographical regions not only represent an ecological 
and climatic distribution but also a diversity of economic, 
social and cultural groups. Some groups tend to respond more 
readily to social change than others.
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In addition, the four regions are also characterized by 
different socio-economic standards, including the availability of 
health services. Even where the health services are available, 
their effectiveness depends on the degree to which they are being 
utilized. The development in health services in the country 
since 1950 has been concomitant with the decline in infant and 
child mortality rates. However, the benefits of this decline may 
not have been shared equally by all segments of the population. 
Therefore, we may anticipate that child mortality would differ 
from one subgroup of the population to another. Evidence from 
countries that witnessed a general and rapid decline in infant 
and child mortality indicated that it has not been possible to 
remove the mortality gap between the social classes.
The present study will be carried out with the 
following objectives:
(1) to estimate infant and child mortality rates by 
direct and indirect methods.
(2) to examine levels and trends of child mortality in 
urban and rural areas and different regions.
(3) to investigate and identify socioeconomic variables 
influencing the levels, trends and differentials of child 
mortality.
(4) to examine demographic factors in determining 
levels, trends and differentials in child mortality.
14
(5) to examine urban/rural and regional differentials 
in child mortality.
(6) to identify the more vulnerable groups with regard 
to child mortality for formulating health policies and 
strategies.
1.4 ORGANIZATION OF THE STUDY
The present chapter has identified some of the factors 
related to health, especially those that have an impact on infant 
and child health. It also delineated the objectives and scope of 
this study.
Chapter 2 will describe the sources of data that will be 
utilized and the methodology used in the analysis.
Chapter 3 will discuss the levels and trends of infant 
and child mortality in Thailand revealed by previous studies. 
Several indirect techniques were used in those estimations. The 
present study also used some of the indirect techniques to 
examine the level and trends of infant and child mortality for 
urban/rural areas and the four regions.
Chapters 4 will examine social and economic aspects of 
child mortality. Selected social and economic variables will be 
analyzed in order to identify influential factors that affect 
child mortality.
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The impact of demographic f a c to r s  such as the mother ' s  
age a t  the b i r t h  of the  c h i l d ,  sex of the  c h i ld ,  number of 
ch i ld re n  ever born and b i r t h  o rder  w i l l  be examined in Chapter 5.
Chapter 6 w i l l  examine u rb a n / ru r a l  d i f f e r e n t i a l s  of 
c h i ld  m o r t a l i t y .  Chapter 7 w i l l  i n v e s t i g a t e  reg iona l  
d i f f e r e n t i a l s  of c h i ld  m o r t a l i t y .  In both c h ap te r s ,  s e lec ted  
socio-eocnomic and demographic f a c t o r s  w i l l  be analyzed in order 
to i d e n t i f y  c r u c i a l  f a c t o r s  in  d i f f e r e n t  environmental  s e t t i n g s .
A summary of the  f in d in g s  and t h e i r  po l icy  im pl ica t ions  
w i l l  be d iscussed  in Chapter 8.
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CHAPTER 2
DATA SOURCES AND RESEARCH METHODOLOGY
2.1 INTRODUCTION
This chapter will review the various sources of data 
available for the study of mortality in general and child 
mortality in particular. It will also describe geographical 
regions of the country, and the methodology used to study child 
mortality differentials as well as determinants. Estimates of 
infant and child mortality from different sources will be 
presented in Chapter 3.
2.2 GEOGRAPHICAL REGIONS
Geographical factors such as topography and climate can 
have an effect on child mortality. For example, extreme climatic 
conditions where it is very cold or where there is very heavy 
rain can lead to higher mortality due to an increase in the 
incidence and severity of respiratory diseases (Meegama, 1980:8). 
Thus, it is important to look at the geographical condition in 
each region so that differentials in child mortality among 
regions can partly be explained by the geographical variations.
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Thailand is situated in Southeast Asia between 5 and 21 
degrees north of the equator, comprising about 514,000 square 
kilometers. The country is divided into four geographical 
regions with distinctive features. The following sections will 
briefly describe each region's geographical features.
2.2.1 The North
This region consists of a series of parallel and 
longitudinal folded mountain ranges in the northwest and west, 
respectively, forming the border between Thailand and Burma. To 
the east, the Luang Prabang Range forms the border with Laos. 
These mountains are densely forested.
Between the typical northern mountain ridges, there 
are relatively flat basins in which the main tributaries of the 
Chao Phraya River flow southward. The river valleys of the North 
show a specific form and are called intermontane plains. They 
all possess a substantial layer of alluvial soil, and have enough 
water to be suitable for growing rice, vegetables, tobacco and 
fruit trees (Donner, 1978:664-669).
The climate of the North is noticeably different 
from that of the neighboring Central region. The high mountain 
chains, rising steeply and running north-to-south, act as rain 
producers on one side and as dry weather promoters on the other, 
in the rain shadow, thus causing conditions which are 
alternatively humid and arid. In addition, in the absence of the
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ocean and in the exclusively continental surroundings, tempera­
tures in the North are more variables than in Central Thailand. 
The temperatures comprise wide differences between mean maxima 
and mean minima each month. In addition, there are generally hot 
noons and rather cold nights (Donner, 1978:674-678).
2.2.2 The Northeast
The region is bordered by the Mekong River in the 
north and the east, by mountains in the south and the west. It 
comprises plains often called the Korat Plateau which can 
actually be divided into two clearly defined sub-regions, the 
southern Korat Basin and the northern Sakhon Nakhon Basin.
Two characteristics of the northeast hydrology are 
flood and drought. This is due to the modest gradient of the 
riverbeds, together with a layer of laterite under the topsoil, 
which causes water-logging and inundation as soon as the rainy 
season starts and begins to fill the river. In the rainy season 
many rivers seem to run in gorges. However, when the rain 
ceases, the rivers lose water rapidly. Thus, the lack of surface 
water in the northeast not only hampers agricultural activities 
but also leads to scarcity of drinking water for the people and 
animals (Donner, 1978:564-565).
Owing to its topography, the Northeast region has a 
special climatological condition. The Korat Plateau is locked 
off in the west and the south by mountain ranges. These
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mountains form a clear barrier against the southwest monsoon and 
consequently create a rain shadow area in the western part of the 
region. Therefore, the temperature in the northeast i s  more 
extreme than in the Central p la ins ,  cooler in winter and hotter  
in hot season.
2 .2 .3  The South
The South i s  character is t ized  by mountain chains 
running roughly north to south and mostly dividing the peninsula  
into a western and an eastern part.  The mountains form a rather 
wel l -c losed  uninterrupted barrier ,  thus locking of f  the west 
coast from the east coasta l p la ins .
The west coast i s  mainly formed by mountain ranges 
which come very c lose  to the sea and allow a l lu v ia l  plains to 
develop only in a few p laces .  I t  possesses  few beaches when 
compared with the east .  In contrast,  the east coast i s  f l a t  and 
sandy, and though rocky h i l lo ck s  occas ional ly  appear c lose  to the 
shore- l ine ,  the proper mountain range r i s e s  well  inland. The east  
coast i s  smooth and s tra ig h t ,  interrupted only by river  mouths 
(Donner, 1978:413).
The peculiar shape of the region, s tretching over 
f ive  p a ra l le l s  north-south between two oceans and s i tuated  in a 
pronounced monsoon area, r e su l t s  in a climate of d i s t in c t  
c h a r a c t er i s t i c s .  The most important meteorological phenomenon 
i s  the r a i n f a l l .  Since the peninsular i s  narrow and there are
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many rain-catching mountain ranges, the bulk of the rain falls on 
the west coast during the southwest monsoon and on the east 
coast during the northeast monsoon. Therefore, the heaviest 
rainfall recorded in Thailand occurs on the peninsular west 
coast. The region has a classical maritime climate which is in 
contrast to other regions of the country. It is comparatively 
warmer in winter in the west and comparatively warmer in summer 
in the east.
2.2.4 The Central Region
Due to its geographical location, this region can be 
divided into two sub-regions. The first sub-region or the so 
called "central plains" comprises the central and western parts 
of the country, covering mainly the valley of the Chao Praya 
river and its tributaries. The second sub-region is the 
southeastern portion of the region.
A. The Central Plain
This is a good area for rice cultivation, consisting 
mainly of flat alluvial plains close to sea level and subject to 
floods during the annual monsoon season. In the western part of 
the plain, there are mountains which are densely forested and 
barely accessible except on foot or by boat along certain rivers. 
These mountains define the border between Thailand and Burma. 
They shield the region from the southwest monsoon and cyclones. 
Towards the north, the central plain is bordered by another
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strip of marginal uplands and terraces, foothills of the 
northern folded mountains.
Despite the heterogeneous topography, that is the 
extensive low plain not rising much above sea level, the mass of 
water of the Gulf of Thailand in the south, and the high 
mountains in the west and the north, the region's weather is 
rather homogeneous. The temperature generally reaches its 
maximum in April throughout the region, and then continuously 
decreases until it reaches a minimum in December (Donner, 
1978:241).
B. The Southeastern Part
The sub-region consists for the most part of flat 
lowlands below 100 meters. It is bounded to the north by 
mountain ranges which are still densely forested and scarcely 
populated. The northern part of this sub-region is characterized 
by its contact with the Central plains. On the other hand, the 
southern part of the sub-region consists of an extensive lowland, 
interrupted by isolated mountains and ranges in the west and 
mountain massifs in the east.
The sub-region shows a number of interesting 
climatological characteristics. The northern part is to some 
extent sheltered by the northern and southern mountain massifs, 
whereas the southern part is fully exposed to all the 
meteorological influence coming from the south and the west.
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Therefore, the northern part of the sub-region receives less 
rainfall, whereas the extreme southeast part receives the highest 
rainfall. With regard to temperature, the mean temperatures are 
fairly uniform and the fluctuations from day to day or month to 
month are smaller than in many parts of the country.
2.3 DATA SOURCES
In Thailand, a registration system of vital events, 
namely births and deaths was first established in Bangkok in 1909 
(Vichanrathakan & Arnold, 1977). The registration of births and 
deaths was made compulsory throughout the whole country in 1916, 
and registration of foetal deaths was added to the People's 
Registration by the Municipal Areas Act of 1936. At present, 
births, deaths and foetal deaths must be registered under the 
People's Registration Act of 1956 as amended in 1972 
(Dharmasaroja, 1981:47).
However, despite its long operation, the data generated 
from vital registration system are generally considered 
incomplete. In order to measure the extent of the incompleteness 
as well as to obtain accurate estimates of fertility and 
mortality, the National Statistical Office (NSO) conducted the 
first Survey of Population Change (SPC) in 1964-1967. The second 
SPC was carried out in 1974-1977. The third SPC was undertaken in 
1984-1986. However, two additional SPC's were carried out during 
the middle (1989) and the end period (1991) of the Sixth National
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Economic and Social Development Plan (1987-1991). These two 
SPC's were conducted with the purpose of collecting information 
on demographic and socio-economic characteristics of the 
population and also fertility rates, mortality rates and rates of 
population growth. The results from the first SPC indicated 
that death registration was only about 63 percent complete in 
1964-1966,* about 60 per cent complete in 1974-1975, and about 76 
percent complete in 1984-1986. Thus, official registration 
figures cannot be relied on by themselves for accurate estimates 
of mortality.
According to the Survey of Population Change, the 
underregistration is not entirely attributable to lack of public 
knowledge of the registration system, for most persons understand 
the requirements of the official system, but there is little 
relationship between knowledge of what should be done and actual 
reporting of a birth or a death. Instead of ignorance or 
inconvenience, the major reasons for not registering vital events 
are the lack of motivation of the informants and the lack of 
acceptance by the registrars themselves of the necessity to 
record all events within the specified period (NSO, 1969:17).
With the increasing realization of the need for the 
data on population, the first official census was taken in 1911. 
Up to the present, the government of Thailand had conducted 9 
censuses in 1911, 1919, 1929, 1937, 1947, 1960, 1970, 1980 and
1990.
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In add i t io n  to  p e r io d ic  censuses ,  a few n a t io n a l  
surveys provide  informat ion  on f e r t i l i t y ,  migration and 
m o r t a l i t y .  The f i r s t  n a t io n a l  sample survey c a l l e d  "The 
Longi tudinal Study of Soc ia l ,  Economic and Demographic Changes" 
was conducted by the I n s t i t u t e  of Popula tion S tud ies ,  
Chulalongkorn U n iv e r s i ty .  A n a t io n a l  sample of r u r a l  households 
was in te rv iewed  in Apri l  and May of 1969 and a year  l a t e r  a 
n a t io n a l  sample of urban households was in te rv iewed .  Taken 
toge the r ,  the  two samples c o n s t i t u t e  a n a t io n a l  sample of the 
Thai p o pu la t ion .  The r u r a l  sample was re - in te rv iew ed  in April  
and May 1972 and the urban sample one year l a t e r .  The 
Longi tudinal Study provided needed benchmark data  fo r  cu r ren t  and 
l a t e r  e v a lu a t io n  of the demographic c h a r a c t e r i s t i c s  of the Thai 
popula t ion ,  t h a t  i s  the assessment of f e r t i l i t y ,  migration and 
m o r t a l i t y  in both behav iora l  and a t t i t u d i n a l  dimensions.
The second n a t io n a l  sample survey was "The Survey of 
F e r t i l i t y  in  Thailand" (SOFT/WFS). This p ro je c t  was conducted in 
1975 as pa r t  of the  World F e r t i l i t y  Survey (WFS). The SOFT/WFS 
p ro je c t  was designed with f iv e  major o b je c t iv e s  as fo llows:
(1) to ob ta in  da ta  on f e r t i l i t y  l e v e l s ,  p a t t e rn s  and 
informat ion concerning f e r t i l i t y  behavior as a bas is  fo r  
fo rmula t ing more e f f e c t i v e  p o l i c i e s  with regard  to popula t ion ,  
and economic and s o c i a l  development p lanning;
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(2) to provide timely and accurate data on fertility 
and mortality levels and patterns, as well as factors influencing 
fertility;
(3) to promote the further development of demographic 
survey methodology, population research and the scientific study 
of fertility;
(4) to provide the information necessary for 
evaluating the effect of family planning programs on fertility;
(5) to provide internationally comparable data on 
fertility levels, patterns and differentials.
Several studies showed that the information gathered on 
the respondent's retrospective pregnancy history from the World 
Fertility Survey conducted in other countries has proved useful 
in research on the differentials of infant and child mortality 
(Meegama, 1980, Somoza, 1980, Arriaga, 1981, Mott, 1982, Gubhaju, 
1984). Since this study will employ the data from SOFT/WFS, a 
briefly outline of its methodoy and data quality are as follows.
2.4 THE SURVEY OF FERTILITY IN THAILAND (SOFT/WFS) DATA
2.4.1 The setting of the survey
The SOFT/WFS project consisted of a Household Survey, 
Husband's Economic Survey, and Fertility Survey of ever-married 
women aged under 50 years in both urban and rural areas of 
Thailand. In addition, the Community Survey was conducted
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simultaneously with the Fertility Survey. As the term 
'community' was defined to include only non-municipal areas, the 
questionnaire was designed to gather information about the 
general characteristics and socio-economic conditions of the 
villages included in the Survey. The village headman or his 
assistant was selected as the respondent in each village for 
providing information.
The questionnaire for the Fertility Survey was based on 
the WFS core questionnaire and included information on a variety 
of topics such as pregnancy history, marriage history, family 
planning and work history. The Household Survey contained basic 
demographic data on every household member as well as information 
about the economic status of the family such as income and 
assets. The Husband's Economic Survey consisted of questions on 
the husband's views about family size, child rearing conditions 
and education, the economic costs and benefits of children, 
and attitudes about women's work and family planning.
The sample for the SOFT/WFS Survey comprised 4,465 
households chosen from the listing of households prepared for 
Round III of the nation-wide Survey of Population change (SPC). 
A multi-stage sampling design was used to select 267 sampling
27
clusters. Within these clusters, sample households were chosen
1
systematically with an overall sampling fraction of 1/200.
In the Fertility Survey, interviews were successfully 
carried out at 93.5 per cent of the sample households and the 
non-response was largely due to 'not-at-homes'. In the sample 
households, interviewers identified 4,002 eligible women (ever- 
married women aged under 50 years who had slept in the household 
the night before the interview) and 94.4 per cent of these 
eligible women were successfully interviewed. In the same 
sample, 96.3 per cent of households completed the Household 
Survey and 96 per cent of the 3,438 husbands were interviewed. 
Details for each region are displayed in Table 2.1.
1
Detailed description of the sampling can be found in 
Institute of Population Studies and National Statistical Office, 
1977 The Survey of Fertility in Thailand : Country Report No.l 
Vol.I . Bangkok. Allied Printer.
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2.4.2 The quality of the data
Age is the most important variable in the study of 
mortality, fertility, nuptiality, and certain other areas of 
demographic analysis. Therefore, it is essential to mention the 
quality of this component of the survey. There was no evidence 
of misreporting of age, such as the shift across the age limit of 
eligibility for interview. A more detailed examination of data 
by single years of age also showed that there was no marked age 
heaping (SOFT/WFS Country Report No. 1, 1977:31). This is mainly 
due to the fact that in the SOFT/WFS Survey, a household form was 
filled out by the interviewer which was based on information 
provided by either the household head or his wife concerning each 
household member. Both the date of birth as well as age at last 
birthday were recorded. In birth and pregnancy histories 
schedules also included the month and year of birth for each 
child. It is not uncommon to find that almost all of the rural 
respondents would answer the date of birth in terms of the lunar 
month and animal year. The interviewers were instructed not to 
convert the answer into official months and years. In addition, 
if respondents were unable to give the month and year of birth 
for either themselves or their children, and gave the age in 
years instead, the interviewers were not allowed to compute 
calendar year from a reply giving years of age. Additional 
information indicated that about 15 percent of the respondents 
could not name the month of their birth and only less than 1
30
percent were unable to give the calendar year of birth. 
Concerning the age at death of their children, ages were not 
provided for only 29 out of 2020 deceased children. On the other 
hand, dating of marriage was somewhat less complete than dating 
of birth. For current marriages, the month of marriage was not 
available for about 22 percent, but the year of marriage was 
reported for all but 0.5 per cent (SOFT/WFS Country Report No. 1, 
1977:21).
With regard to the appropriateness of using live birth 
history for studying infant and child mortality, Hobcraft (1984) 
carried out a study of infant and child mortality utilizing the 
World Fertility Survey data and concluded that:
Data for the 22 countries concerned are generally 
of remarkably high quality. In no single instance was 
there a demonstrably better source of information on 
infant and child mortality at the national level. The 
only major exception to this generalization is that 
there is some evidence of increasing differential 
ommisions of dead children beyond 15-20 years prior to 
the surveys of several countries (Hobcraft 1984:92). 
In addition, the Panel on Thailand of the United States 
National Academy of Science concludes that ’’the results 
from SOFT (WFS), taken between the rounds of the second 
SPC and therefore referring to a similar time period 
are consistently higher, perhaps indicating a lower 
omission of dead children using the pregnancy history 
question." (Hobcraft 1984:93).
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2.4.3 Selected characteristics of the respondents
A brief summary of selected socio-economic 
characteristics of the women interviewed will provide a 
background for the interpretation of the main findings in the 
following chapters. The data in Table 2.2 reveal that the 
majority of the respondents were in the age groups of 25-34 and 
35-44 (35.4 percent and 30.9 percent, respectively). Slightly 
over one-fifth of the women aged under 25 and only 12.1 percent 
were 45-49 years old. With regard to place of residence, 15.4 
percent of women aged 45-49 lived in urban areas compared with 
12.8 percent aged under 25. For geographical regions, it was 
found that northeastern women were concentrated in the age group 
of under 35, whereas a higher proportion of northern women were 
aged 35 years and more.
With regard to the education of women, about three- 
fourths of the respondents finished 1 to 4 years of schooling and 
only 7.3 per cent completed 5 or more years of education. The 
data also showed that women with no schooling were somewhat older 
than the average. This suggests that there was a rather rapid 
expansion of educational facilities in recent years, especially 
in rural areas. In addition, women with 5 or more years of 
schooling were concentrated in the younger ages. In contrast, 
there was a higher proportion of women whose husbands completed
more years of schooling.
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Concerning the occupation of husbands, slightly over 
three-fifths of the women's husbands were farmers. However, 
among women whose husbands engaged in skilled and unskilled 
manual, there was a higher proportion in the age group of under 
35. On the other hand, those who had farmers as husbands were 
older than average (that is aged 35 or more).
The data showed that there were fewer women working on 
farms in the age group of under 35. It was also found that a 
considerable proportion of women (17.2 percent) aged 15-24 years 
old were unemployed. This reveals that these young respondents 
may have small children that need full-time care.
In regard to family income, there was approximately the 
same proportion of respondents in each level of family income. 
However, we found more older women (over 35 years old) in the 
families with higher levels of income and more younger women 
(under 35 years old) for lower levels of income.
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Table 2.2 Number and percent distribution of ever married women by 
age, for selected background variables,1975
Variable Number
Percent by age groups
15-49 15-24 25-•34 35-44 45-49
TOTAL 3,780 100.0
3,780
21.6
827
35.4
1,357
30.9
1,180
12.1
456
Residence
Urban 347 14.3 12.8 14.5 14.7 15.4
Rural 3,273 85.7
100.0
87.2
100.0
85.5
100.0
85.3
100.0
84.6
100.0
Region of residence:
North 889 23.3 23.9 20.4 25.6 24.6
Northeast 1,345 35.2 36.6 38.2 32.5 30.9
South 398 10.4 10.0 10.0 10.8 11.4
Central 1/ 862 22.6 22.7 22.1 22.2 24.6
Bangkok Metropolis 326
Years of school completed 2/
8.5
100.0
(wife):
6.7
100.0
9.3
100.0
9.0
100.0
8.6
100.0
None 672 17.6 9.6 12.9 22.7 32.9
1 to 4 years 2,862 74.9 81.0 77.5 73.0 61.4
5 to 10 years 201 5.3 8.2 6.0 2.5 4.8
11 years and over 82
Years of school completed 3/
2.1
100.0
(husband):
1.1
100.0
3.5
100.0
1.8
100.0
0.9
100.0
None 453 11.9 5.8 8.0 17.6 19.3
1 to 4 years 2,657 69.6 73.5 72.1 67.3 60.5
5 to 10 years 428 11.2 14.3 11.5 8.5 11.8
11 years and over 191 5.0 4.2 7.1 3.7 3.3
Didn't know 91 2.4
100.0
2.2
100.0
1.2
100.0
2.9
100.0
5.0
100.0
Occupation of husband:
Professional, technical 
administrative &
clerical 358 9.4 8.2 9.9 9.2 10.3
Sales and services 390 10.2 9.9 10.5 10.4 9.7
Skilled and unskilled
manual 666 17.4 20.6 19.1 15.4 11.8
Farming 2, 391 62.6 60.7 60.0 64.8 68.0
Unemployed 15 0.4 0.6 0.5 0.2 0.2
100.0 100.0 100.0 100.0 100.0
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Table 2.2 (continued)
Variable Number
Percent by age groups
15-49 15-24 25--34 35-44 45-49
Occupation of wife:
Professional, technical
administrative &
clerical 149 3.9 2.2 5.5 3.1 4.2
Sales and services 469
Skilled and unskilled
12.3 7.5 12.7 14.8 13.1
manual 297 7.8 10.6 7.3 6.8 6.6
Farming 2,525 66.1 62.5 65.3 68.1 70.0
Unemployed 380 9.9
100.0
17.2
100.0
9.2
100.0
7.2
100.0
6.1
100.0
Family income3/
Level 1 (lowest) 568 19.4 19.3 23.7 17.5 11.1
Level 2 584 19.9 22.0 20.1 19.5 16.9
Level 3 593 20.2 21.5 18.6 19.8 24.2
Level 4 605 20.6 17.9 18.7 23.1 24.5
Level 5 (highest) 582 19.8 19.3 18.8 20.1 23.3
Total 2,932 100.0 100.0 100.0 100.0 100.0
Source: The Survey of Fertility in Thailand (SOFT/WFS) 1975.
1
Excluding Bangkok Metropolis
2
Excluding no answer on education of women 
3
Currently married women in matched couples
2.5 RESEARCH METHODOLOGY
In measuring child mortality in chapters 4,5,6 and 7 
the "birth cohort estimates" will be utilized. This type of 
approach had been used to indicate childhood mortality trends in 
Indonesia and to measure regional and socioeconomic differences 
in childhood mortality. The results are quite promising as
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compared to the Brass, Trussell or Sullivan methods (McDonald 
et al., 1976 : 55-70). Reasons for using this approach are as 
follows. First, this is a direct estimate of childhood 
mortality, and it can be easily obtained from birth history data 
by grouping births according to a fixed period of time to form 
birth cohorts and then the proportions of each cohort dying 
before reaching age five is calculated from the reports of 
mothers on the ages at death of their children. Secondly, this 
method can measure trends in child mortality by comparing 
successive cohorts. Thirdly, these estimates can be used to 
indicate socio-economic as well as regional differences in child 
mortality (McDonald, 1980).
Nevertheless, despite its straightforward approach, it 
can be sensitive to the accuracy of statements of the timing of 
events, that is the date of or age at death of the child. 
Another error that may occur that is the omission from the birth 
history of children who have died, especially those who died in 
the early period of life. However, as has been pointed out in 
previous sections, the above mentioned errors do not appear to 
have a marked prevalence in this data set.
Since trends in child mortality are one of the main 
objectives of this study, throughout this analysis three birth 
cohorts are identified so that the trends can be examined. The 
three cohorts refer to births occurring 15 years or more before 
the survey (cohort 1: prior to 1960), 10-14 years before the
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survey (cohort 2:1960-65) and 5-9 years before the survey (cohort 
3:1965-70). This means that the study is restricted to births 
occurring five or more years before the survey as births in the 
immediate five-year period prior to the survey would not have 
reached age five by the time of the interview.
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CHAPTER 3
LEVELS AND TRENDS OF INFANT AND CHILD MORTALITY
3.1 INTRODUCTION
The present chapter will firstly review the earlier 
estimates of infant and child mortality as well as the life 
expectancy at birth. Secondly, estimates based on the SOFT/WFS 
1975 data will be presented. They will be derived by indirect 
methods using the proportion dead among ever-born children to 
ever-married women 15 to 49 years old classified by five-year age 
groups.
3.2 PREVIOUS ESTIMATES
3.2.1 Life expectancy at birth
Table 3.1 presents the previous estimates of life 
expectancy at birth from various sources of data and methods. 
The results from SPCs show that during the period of 1965 to 1991 
the life expectancy at birth was about 5 years higher for females 
than males. It increased from 53.9 to 67.7 years for men and 
from 58.6 to 72.4 years for women, for an increase of about 14 
years for both males and females.
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Table 3.1 Life expectancy at birth, 1960-1991
Year
1960 1965 1970 1975 1975-1980 1980-1985 1989 1991
a
SPC life tables 1964-67 1974-76
Males
Females
b
Estimated
Males 50.9
Females 55.1
c
Estimated (1959-1961) 
Males 53.6
Females 58.7
d
Estimated (1969-1971) 
Males 
Females 
e
Estimated
Males 54
Famales 56
f
Estimates
Males
Females
53.9 58.0
58.6 63.8
55.5
59.8
57.7
61.5
56 56 58
62 60 64
59.2
63.2
1985-86
63.8 65.6 67.7
68.9 70.9 72.4
62.6
68.0
Sources: National Statistical Office (1970: Table 7,8; 1978:Table 9; 1987: Table 8,
1990: Table 13; 1992: Table 9). 
b
Rungpitarangsi (1974: 61-64), (Brass' death distribution
method). 
c
United Nations (1966:tables 21). 
d
Rachapaetayakcm (1975: table 5). 
e
U.S. Bureau of Census (1978: tables A-5 and A-6). 
f
The Working Group on Population Projections. The Sub­
committee on Population Policy and Planning (1981:Table 3;
1986: Table 2).
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Data from censuses used in other estimates in this 
Table also indicate the rise in the life expectancy at birth 
dating to 1960. During the course of about 31 years from 1960 to 
1991, men and women had an increase in life expectancy of about 
seventeen years. However, the increase in life expectancy had 
occurred since 1947. Rungpitarangsi (1974) used the Brass death 
distribution method and found that a gain in life expectancy of 
about eleven years for both males and females occurred during the 
period 1947 to 1960. Increases in life expectancy have continued 
for both sexes up to the present time.
3.2.2 Infant and child mortality
The first part of Table 3.2 shows information on 
estimates of infant mortality rates from the five Surveys of 
Population Change from 1964 to 1991. The second part of the 
table presents indirect measures of infant and child mortality 
which were carried out by Chamratrithirong and Rejaranonda 
(1986). They applied Trussell’s technique with the "North" model 
life table to data from the 1970 and 1980 censuses and several 
national surveys such as the Survey of Population Change (SPC), 
the SOFT/WFS and the Contraceptive Prevalence Survey (CPS1, 1978
and CPS2, 1981) .
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fable 3.2 Infant and child mortality: direct and indirect (Trussell’s method) measures 1962-1978
Mortality Year
Indicators 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1985 1989 1991
Infant mortality 
IHR (from SPC)
1964-1965/1974-
1975/1974-1976 84.3
1985-1986/1989
1991
IqO
5PC Life tables 86
Indirect
1970 census 77 71 63
1974 SPC
1975 SPC 
1975 SOFT 
1978 CPS1 
1981 CPS2
1980 census
Child mortality (5q0)
SPC Life tables 123
Indirect
1970 census 110
1974 SPC
1975 SPC 
1975 SOFT 
1978 CPS1
1981 CPS 2 
1980 census
56 52
76 68
68 59 56
67 58 60
74 66 65
57
43
97
94
94
106
74
85
67
40.7 38.8
34.5
52
Sources: Chamratrithirong, Aphichat and Chintana Pejaranonda. 'Levels, Trends and Differentials in Mortality in 
Thailand', in Hansluwka, Harold and others (ed). New Developments in the Analysis of Mortality and Causes of 
Dealth, 1986, Table 4, National Statistical Office, Survey of Population Change, 1989 and 1991.
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The results from both direct and indirect estimates of
infant and child mortality in Table 3.2 indicate that the infant
mortality rate obtained from SPC decreased from 84.3 per 1,000
live births in 1964 to 34.5 in 1991. The probability of dying at
age one ( q ) from SPC was 86 in 1964, but it dropped to 68 in 
1 0
1975. It seems that q values from other sources of data also
1 0
showed a declining trend of infant mortality.
Child mortality or the probability of dying from birth
to age 5 ( q ) also shows a declining trend, for example, it was 
5 0
123 per 1,000 live births in 1964, and decreased to 97 in 1975.
Table 3.3 displays the time trends in infant mortality
based on Feeney's indirect techniques. Knodel and
Chamratrithirong (1978) used a 2 percent sample of the 1970
census applied to the method to obtain the values of q and the
1 0
number of years (t)* prior to the census to which estimates
correspond. Chamratrithirong and Pejaranonda (1986) also applied
the same technique to a 20 per cent sample of the 1980 census to
derive the values of q and (t)*. The results from both the
1 0
1970 and 1980 censuses confirm the declining trends in infant 
mortality. However, the levels of infant mortality derived from 
the indirect techniques are lower than the direct measures from 
SPC. This is partly due to the underenumeration of infant and
child deaths regarding the questions on children ever born and
children living in the censuses.
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Table 3.3 Time trends in infant aortality based on indirect techniaues (Feeney’ s methods) of 1aO and the 
number of years I t ) *  prior to the census to which estimate corresponds, as applied to census 
data
Uhole 
Kingdom 
t* I qO
Municipal Non-aunicioal Central
areas areas region
North
region
Northeast
region
South
region
t* loO t* IcO t* I qO t* laO t* I qO t* laO
a
1970 Census 2.4 .0584 2.1 .0228 2.4 .0622 2.1 .0471 2.4 .0721 2.1 .0670 2.5 .0383
(2 per cent 4.2 .0685 3.8 .0222 4.2 .0735 3.9 .0501 4.2 .0848 3.9 .0783 4.3 .0571
sample) 6.4 .0768 5.8 .0277 6.4 .0828 5.7 .0560 6.4 .0862 6.0 .0957 6.5 .0591
8.9 .0880 8.3 .0339 8.9 .0945 8.5 .0596 8.9 .1010 8.5 .1101 9.0 .0659
11.9 .1011 11.3 .0417 11.9 .1080 11.4 .0747 11.9 .1220 11.5 .1187 12.1 .0795
15.1 .1052 14.4 .0535 15.2 .1112 14.6 .0824 15.2 .1304 14.7 .1185 15.3 .0785
D
1980 Census 2.3 .0365 2.0 .0235 2.4 .0377 2.15 .0266 2.4 .0444 2.4 .0394 2.4 .0318
(20 per cent 4.1 .0380 3.8 .0208 4.2 .0407 3.93 .0258 4.2 .0487 4.2 .0428 4.2 .0298
sample) 6.2 .0409 5.8 .0213 6.3 .0440 5.98 .0284 6.3 .0532 6.3 .0473 6.3 .0313
8.7 .0441 8.3 .0191 8.8 . 0477 8.45 .0393 8.9 .0574 8.9 . 0522 8.8 .0303
11.6 .0508 11.2 .0227 11.8 .0546 11.38 .0340 11.9 .0654 11.8 .0606 11.8 .0348
14.8 .0507 14.3 .0276 15.0 .0614 14.52 .0394 15.0 .0705 15.0 .0673 15.0 .0398
Sources: Knodel, John and Aohichat Chamratrithirong, Infant and Child Mortality in Thailand: Levels,
Trends and Differentials as Derived Through Indirect Estimation Techniques. 1978. table 6 
b
Chamratrithirong, Aohichat and Chintena Pejaranonda. 'Levels, Trends and Differentials in 
Mortality in Thailand', in Hansluvka. Harold and others (ed). New Developments in the 
Analysis of Mortality and Causes of Dealth. 1986, Table 5.
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It also emerged from Table 3.3 that infant mortality 
was considerably lower in the municipal areas as well as in the 
more developed regions of the country such as the Central and the 
South regions.
3.3 PRESENT ESTIMATES
In this study, three indirect techniques: Sullivan's, 
Trussell's and Feeney's were used to obtain infant and child 
mortality. Both Sulliivan's and Trussell's methods were 
developed based on the original work of Brass's technique. 
Sullivan employed restrictive fertility schedules to obtain the 
multiplying factors. But Trussell had developed another set of 
multiplying factors by a set of model schedules which can 
simulate early as well as late pattern of child bearing 
(Trussell, 1975: 97-107). He also confirmed Sullivan's general 
finding that, in the absence of knowledge of the underling 
mortality pattern, the West regression model should be used.
Feeney's method used in the present estimate is due to 
his method allows for changing mortality and does not require 
knowledge of the rate of change. This method uses the same data 
as other indirect methods, is simple to apply, and provides 
estimates of the infant mortality rate for approximately 15 years 
prior to the census or survey in which the data were collected 
(Feeney, 1976:12).
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3.3.1 Sullivan and Trussell Methods
Table 3.4 presents estimates of infant and child 
mortality rates based on proportions dead among children ever 
born to ever-married women from SOFT/WFS data by applying 
Sullivan and Trussell methods. It appears that the estimated 
rates by Sullivan method show a consistent increase in the 
probability of dying before exact ages 2, 3 and 5, referred to as 
q(2), q (3) and q(5) for the whole country. However, the estimate 
of q (2) is higher than q(3) in the Northeast and Central regions 
as well as in urban areas.
The Trussell method gives more consistent results than 
the Sullivan method in the sense that the estimates are 
consistently increasing in the four regions, the Bangkok 
Metropolis, and urban-rural areas.
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Table 3.4 Estimates of Infant and Child Mortality Rates Based on 
Proportions Dead among Children Ever Born to Ever-Married 
Women for Regions, Urban-Rural Areas and the Whole Kingdom, 
1975 (Rates per 1,000 live births)
Age of Women
qx
Age ----------------------
(X) Sullivan Trussell
Whole Kingdom
15-19 1 22
20-24 2 71 58
25-29 3 . 80 82
30-34 5 102 114
North
15-19 1 39
20-24 2 84 74
25-29 3 108 111
30-34 5 139 151
Northeast
15-19 1 16
20-24 2 91 74
25-29 3 84 87
30-34 5 104 117
South
15-19 1 *
20-24 2 37 32
25-29 3 80 82
30-34 5 73 81
Central
15-19 1 *
20-24 2 62 44
25-29 3 59 62
30-34 5 92 107
Bangkok Metropolis
15-19 1 *
20-24 2 — —
25-29 3 35 36
30-34 5 56 62
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Table 3.4 (continued)
Age of Women
Age
(X) Sullivan
qx
Trussell
Urban
15-19 1 *
20-24 2 33 27
25-29 3 32 33
30-34 5 57 64
Rural
15-19 1 25
20-24 2 78 63
25-29 3 87 90
30-34 5 108 121
Source: The Survey of Fertility in Thailand (SOFT/WFS), 1975.
Notes: * = Too few live births
— - no ideaths recorded in this age group
3.3.2 Feeney Method
The estimates of infant mortality based on the Feeney 
method are presented in Table 3.5. With exception of the younger 
age group of mothers (20-24 years) and the older age group (45-49 
years), the estimated IMRs continuously decline over time for the
Whole Kingdom.
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Among the four regions, the Central region had the 
lowest infant mortality follow by the South, the Northeast and 
the North. However, IMRs of the Bangkok Metropolis and urban 
areas show very low levels that are close to the rates observed 
in more developed countries.
Table 3.5 Estimation of Infant Mortality Rates by Feeney Method, for 
Regions, Urban-Rural Areas, and the Whole Kingdom (Rates per 
1,000 live births)
Age of
Mean Age at 
Women Childbearing
Years Prior Corresponding 
IMR to Survey Calendar Year
Whole Kingdom
15-19 24
20-24 26 54 2.1 1973.1
25-29 28 58 5.5 1969.8
30-34 68 7.8 1967.5
35-39 67 10.5 1964.8
40-44 86 13.8 1961.5
45-49 81 17.0 1958.3
North
15-19 25
20-24 26 66 3.2 1972.1
25-29 28 82 5.4 1969.1
30-34 94 7.7 1967.6
35-39 71 10.4 1964.9
40-44 89 13.8 1961.5
45-49 95 16.9 1958.3
Northeast
15-19 24
20-24 27 70 3.1 1972.2
25-29 29 62 5.2 1970.1
30-34 69 7.5 1967.8
35-39 79 10.2 1965.1
40-44 111 13.4 1961.9
45-49 97 16.6 1958.9
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Table 3.5 (continued)
Age of Women
Mean Age at 
Childbearing IMR
Years Prior 
to Survey
Corresponding 
Calendar Year
South
15-19 24
20-24 26 27 3.4 1971.9
25-29 27 59 5.6 1969.7
30-34 48 8.0 1967.3
35-39 68 10.7 1964.6
40-44 75 14.0 1961.3
45-49
Central
15-19 20
75 17.2 1958.1
20-24 25 46 3.6 1971.7
25-29 31 43 5.8 1969.5
30-34 61 6.2 1969.1
35-39 55 10.9 1964.4
40-44 62 14.2 1961.1
45-49
Bangkok
15-19 24
64 17.4 1957.9
20-24 24 0 3.7 1971.6
25-29 27 24 5.9 1969.4
30-34 37 8.3 1967.0
35-39 35 11.1 1964.2
40-44 37 14.3 1961.0
45-49
Urban
15-19 23
27 17.5 1957.8
20-24 24 24 3.8 1971.5
25-29 27 22 6.0 1969.3
30-34 38 8.4 1966.9
35-39 32 11.2 1964.1
40-44 59 14.6 1960.7
45-49
Rural
15-19 24
41 17.7 1957.7
20-24 26 59 3.3 1972.0
25-29 28 64 5.5 1969.8
30-34 71 7.9 1967.4
35-39 72 10.5 1964.8
40-44 90 13.8 1961.5
45-49 87 17.0 1958.3
Source: The Survey of Fertility in Thailand 1975.
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CHAPTER 4
SOCIO-ECONOMIC ASPECTS OF CHILD MORTALITY
4.1 INTRODUCTION
Within individual countries, major differences can be 
observed in the death rates for different subgroups of the 
population which share common characteristics. Among the 
characteristics identified as being related to mortality 
differences are the place of residence in terms of geographical 
region and rural/urban/city environment, socio-economic variables 
such as the deceased's occupation, individual and/or family level 
of income and educational attainment, ethnic group and marital 
status. Some of these differences are maintained over a period 
of time, despite reductions in general death rates, while others 
tend to diminish or disappear (U.N.; 1973:132). Thus, the 
importance of socio-economic differentials in mortality is that 
they identify population groups with high mortality and they 
point to the possibilities of reducing mortality through the 
betterment of socio-economic conditions in the population as a 
whole. Kitagawa and Hauser called such study of socio-economic 
mortality differentials "socio-economic epidemiology" in contrast 
to biomedical epidemiology (Kitagawa and Hauser, 1973:4).
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Mosley and Chen have proposed an analytical framework 
for the study of child survival in developing countries. Their 
proposal was based on the conceptual models of social science and 
medical approaches to research on child survival. The key to 
their model is the identification of a set of proximate 
determinants, or intermediate variables, that directly influence 
the risks of morbidity and mortality. All social and economic 
determinants must operate through these variables to affect child 
survival. The proximate determinants are grouped into five 
categories: Maternal factors, environmental contamination, 
nutrient deficiency, injury and personal illness control (Mosley 
and Chen 1984: 26-29). Figure I, which was derived from their 
work, illustrates a framework showing how the five groups of 
proximate determinants operate on the health dynamics of a 
population. Mosley and Chen believe that all proximate 
determinants in the first four groups influence the rate of shift 
of healthy individuals toward sickness. The personal control 
factors influence both the rate of illness (through prevention) 
and the rate of recovery (through treatment). Specific states of 
sickness (infection or nutrient deficiency) are basically 
transitory: ultimately there is either complete recovery or 
irreversible consequences manifested by increasing degrees of 
permanent growth faltering and/or death (Mosley & Chen, 1984:28).
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Figure  1 O pera t ion  of the f i v e  groups of prox im ate d e t e rm in a n t s  
on the h e a l t h  dynamics of a p o p u la t io n
P re v e n t io n
Treatment
Healthy
M o r t a l i t y
Growth
f a l t e r i n g
Materna l
f a c t o r s
I n j u r y
P e r s o n a l
i l l n e s s
c o n t r o l
N u t r i e n t
d e f i c i e n c y
Enviromenta l
con tam ina t ion
Socioeconomic
d e t e rm in a n t s
Source:  Mosley, W.H. and Chen, L inco ln  C. "An A n a l y t i c a l
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In the present study, Mosley and Chen's conceptual 
framework as mentioned above will be applied to the SOFT/WFS 
data. Chapter 4 will evaluate the socio-economic determinants of 
child mortality. Chapter 5 will investigate the first of five 
proximate determinants, that is maternal factors. Since in the 
SOFT/WFS Survey there was no direct information on the other four 
proximate determinants, environmental contamination, nutrient 
deficiency, injury and personal illness control, these four 
determinants will be modified. Urban/rural residence and 
geographical regions of the country will be used as substitutes 
for environmental contamination and nutrient deficiency. The 
analysis of these two variables will be carried out in Chapter 6 
and Chapter 7. The other two proximate determinants, injury and 
personal illness control, will be replaced by indirect 
information such as the utilization of health services from other 
sources of data. In addition, the chi-squared test was used for 
univariate comparisons and loglinear analysis was used with two 
or more independent variables or preditors.
In this chapter several socio-economic characteristics 
of the parents such as education, occupation, standard of living, 
family income, mother's ethnicity and religion will be examined 
to ascertain to what extent child mortality differentials in 
Thailand are due to differences in parents' socio-economic
status.
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4.2 EDUCATION AND CHILD MORTALITY
Several writers recognized education, occupation and 
income as the three basic aspects of socio-economic status. 
Duncan also describes the salient functional connection among 
them as follows: "Education qualifies the individual for 
participation in occupational life, and pursuit of an occupation 
yields him a return in the form of income" (Duncan, 1961:86, 
d'Souza et al., 1980). Formal education may facilitate knowledge 
and use of the health care facilities. Increased education of 
the father, if it raises purchasing power, may improve housing 
and sanitation facilities and the quality of food and clothing, 
and enable parents to the better advantage of health care. 
Although paternal schooling is thought to operate primarily as a 
proxy for the level of living, it may also reflect other aspects 
of the family's life such as beliefs about the origin and cure of 
disease. Improved knowledge undoubtedly undermines the 
traditional beliefs and practices that are detrimental to child 
health, for the husband as well as the wife, and may well change 
the sexual division of labor and domestic activities. (United 
Nation 1985:57).
(1) EDUCATION OF MOTHER
With regard to the mother's education, great 
variations are found in child mortality. Several points are 
worth mentioning as follows. Firstly, children who came from the
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families of uneducated mothers were still experiencing a rather
high level of mortality. Secondly, among women with 5 or more
years of education, the data indicate that their children were in
the best position in terms of survivorship as q varied in the
5 0
range of 40 to 50 per 1000 live births. Thirdly, the level of
education has no statistically significant effect on the rate of 
mortality decline.
Table 4.1 Probability of Dying between Birth and Age 5 by Parents' 
Socio-economic Characteristics
q per 1000 live births 
5 0
Parents' socioeconomic -------------------------------------------
characteristics 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Mother's education
None 159 (2,869) 169 (1,234) 150 (833) 152 (802)
1-4 years 129 (8,140) 165 (2,996) 120 (2,303) 98 (2,841)
5 years or more 45 (377) 46 (130) 51 (98) 40 (149)
Father's education
None 152 (1,921) 158 (824) 148 (560) 147 (537)
1-4 years 133 (7,905) 168 (2,828) 128 (2,270) 103 (2,807)
5 years or more 106 (1,241) 140 (543) 75 (321) 82 (377)
Did not know 128 (321) 164 (165) 96 (83) 82 (73)
Mother's occupation 
Professional & 
clerical 38 (237) 62 (97) 45 (67) (73)
Sales & services 122 (1,438) 163 (614) 105 (389) 80 (435)
Skilled & 
unskilled 116 (697) 126 (254) 126 (215) 96 (228)
Farming 143 (8,269) 171 (3,119) 135 (2,351) 119 (2,799)
Did not work 92 (747) 130 (276) 80 (212) 62 (259)
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Table 4.1 (continued)
Parents' socioeconomic 
characteristics
q
5 0
per 1000 live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Father's occupation 
Professional &
clerical 75 (778) 99 (365) 62 (210) 44 (203)
Sales & Services 106 (1,066) 143 (428) 73 (287) 88 (351)
Skilled &
unskilled 128 (1.612) 177 (559) 122 (468) 85 (585)
Farming 144 (7,915) 170 (3,003) 139 (2,266) 119 (2,646)
Did not work 59** (17) *** (5) ■k k * (3) * k k (9)
Family income
Level 1 (Lowest) 172 (1,676) 200 (459) 184 (501) 147 (716)
Level 2 145 (1,872) 185 (623) 136 (521) 118 (728)
Level 3 142 (1,969) 186 (780) 119 (579) 107 (610)
Level 4 121 (1,996) 144 (794) 131 (579) 83 (623)
Level 5 (Highest) 105 (1,840) 129 (811) 103 (517) 68 (512)
Standard of living
Low 169 (2,410) 221 (725) 177 (691) 126 (994)
Medium 133 (3,571) 159 (1,314) 127 (1,030) 110 (1,227)
High 116 (3,467) 142 (1,459) 107 (1,006) 87 (1,002)
Mother's ethnicity
Thai 135 (10,499) 167 (4,030) 126 (2,978) 106 (3,491)
Thai-Chinese 38 (264) 30 (100) 37 (82) 49 (82)
Chinese 78 (141) 83 (60) 77* (39) 71*(42)
Other 165 (484) 159 (170) 178 (135) 162 (179)
Mother's religion
Buddhist 132 (10,830) 163 (4,135) 123 (3,069) 105 (3,599)
Islam 154 (466) 161 (174) 168 (131) 137 (161)
Other 168 (119) 157 (51) 147*(34) 176* (34)
Notes: Values in parentheses indicate the number of live
*
births 
= based on 30 to 50 live births** _  t l  H 15 to 29 «1 i t
k k k _  I I  t f less than 15 live births
— = no deaths recorded in this category
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(2) EDUCATION OF FATHER
Child mortality differentials by educational 
levels of the fathers are shown in Table 4.1. The data also 
suggest an impact of fathers' education on the survival of their 
offspring, but the effect is not as prominent as compared to the 
influence of the education of the mothers. This may be partly 
attributed to the fact that in a Thai family, such domestic 
affairs as providing care for the family members and children, in 
particular in case of illness, is largely under the consideration 
of the wife. Evidence from the rural sample of the Longitudinal 
Study conducted in 1969 revealed that although a majority of the 
couples shared such responsibility, the wife herself took on this 
duty more often than the husband (51 percent for joint decisions, 
28.1 percent for wife, 18.2 percent for husband, 2.6 percent for 
others). Moreover, when education of the wife was taken into 
account, it emerged that the proportion of women who said that it 
was their decision increased with their level of education 
(Pitaktepsombati, 1979:88). It is a pity that the SOFT/WFS data 
did not have this type of information; therefore, we can not 
examine the effect of this factor upon the survivorship of the
children.
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4.3 OCCUPATION OF FATHER
In this study, data on the occupation of the husband 
refer to the situation at the time of the survey and in some 
cases (that is if respondent were widowed, divorced or separated) 
this information would refer to her last husband. This means 
that some fathers may not be engaged in the same job at present 
as when the children were born. In spite of this limitation, 
however, it is believed that this variable can be used as a proxy 
for a person's socio-economic status for the following reasons. 
Firstly, a person's occupation usually reflects his educational 
background, his income and his lifestyle (Kitagawa and Hauser, 
1973:34). Secondly, evidence from a National Longitudinal Survey 
in 1969 and 1970 showed that fewer rural male household heads 
have changed jobs than urban heads over the two years preceding 
the survey: 2.9, 8.5 and 10.2 percent of rural, provincial urban 
and Bangkok Metropolis male respondents had changed jobs, 
respectively (Prachuabmoh et al., 1972:23). For the present 
study, over four-fifths of the female respondents were in the 
rural areas (see Table 2.2). This may suggest that a majority of 
their husbands, and perhaps themselves, too, were less mobile in 
terms of their occupation. Therefore, it should not be 
unreasonable to use the father's occupation as a socio-economic 
index for studying child mortality differentials.
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Information in Table 4.1 revealed that within each 
cohort of children, the proportion dying varied greatly with the 
father's occupation. There was an especially marked difference 
between agricultural (farming) and non-agricultural jobs. The 
father's occupation had no statistically significant interactive 
effect with the cohort on child mortality.
4.4 OCCUPATION OF MOTHER
One aspect in which Thailand does stand out is with 
regard to female labor force participation, which is strikingly 
high according to census statistics. The high female labor force 
participation rates are partially due to the definition of the 
economically active population used by the National Statistical 
Office (Debavalya, 1971, Leoprapai and Rachapaetayakorm, 1976). 
In spire of this definitional problem, most researchers still 
agree that labor force participation among females is relatively 
high in Thailand compared with other developing countries and 
that women play an important economic role in Thai society 
(Sharp, 1970-1971). In urban areas, it is not uncommon for women 
to work for wages or as independent vendors both before and after 
marriage (Prachuabmoh et al., 1972). In addition to contributing 
a considerable proportion of the family income through their 
marketing activities, rural Thai women also generally control 
family finances (de Young, 1966). Thus, it is interesting to
59
examine to what extent female labor force participation is 
related to child mortality.
It is found in Table 4.1 that child mortality was 
highest for women who engaged in farming and lowest for women in 
professional or white collar occupations. This pattern of 
mortality held true for every cohort of children. This also 
suggests that the mother's occupation has an influence on 
children's survivorship. If we leave aside women who 
participated in white collar jobs, we find that among the 
remaining four different categories, women who did not work had 
the lowest child mortality. This may partly be attributed to the 
fact that these housewives had more time for looking after their 
children. Perhaps some of them were wealthier so they need not 
earn a living, and were able to purchase good food and medication 
for their children.
4.5 FAMILY INCOME
It has long been recognized that family income has a 
significant impact on infant and child mortality. This is 
because family income to a great extent determines such factors 
as the place of residence, housing conditions, and nutrition and 
is associated with parents' literacy and occupation, all of which 
in turn apparently affect infant mortality (U.N., 1954:23).
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In the present study, total family income was ascribed 
to all eligible couples in the household who were related to the 
household head (see details of this index in Appendix I). These 
data were then used to divide the sample into five nearly equal 
parts corresponding to five levels of income (SOFT/WFS Country 
Report No.l, 1977:24). Thus, in the analysis of child mortality, 
this variable will apply only to currently married women in 
matched couples.
An inverse relationship between child mortality and 
family income was observed, as shown in Table 4.1. This may 
suggest that children of the well-to-do families were in a better 
position with regard to factors such as better housing, and had 
parents who could afford to provide adequate medical treatment 
for them.
4.6 STANDARD OF LIVING
In this survey the standard of living of a family was 
measured by questions on housing quality and ownership of 
durable consumer goods. The components and their values were 
given, and the total of all values for each household was used to 
assign it to one of the six categories. For non-municipal areas, 
the classification of standard of living was: low (0-4), medium 
(5-6) and high (7-23). For municipal areas the values were: low 
(0-10), medium (11-15) and high (16-24) (SOFT/WFS Country Report 
No.l, 1977:25). Like family income, this variable refers only to
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currently married women in matched couples. (See details of this 
index in Appendix I.)
This index shows that the children that came from 
families of the lowest standard of living experienced the highest 
level of mortality. In contrast, their counterparts of highest 
standard of living enjoyed the lowest level of mortality. These 
patterns of mortality appeared in every cohort of children. 
However, standard of living had no statistically significant 
interactive effect with the cohort on child mortality.
4.7 ETHNICITY AND RELIGION OF THE MOTHER
Within any given country, different levels of mortality 
are frequently found among the various ethnic, racial or 
religious groups. This is partly due to the fact that different 
ethnic groups have different cultures, that is, ways of life and 
food habits, including the norms of rearing and caring for 
children. These cultural factors may also be important in 
accounting for ethnic variations in child mortality. In the 
United States, mortality has been consistently higher for non­
whites as compared with the white population, and this has been 
true for every age group except the oldest ages (Chase, 1965). 
Ethnic differences in mortality have also been found in Asia and
Africa.
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Since in Thailand the largest and economically most 
important ethnic minority are the Chinese, special efforts were 
made to gather information which would permit identification of 
persons who, to varying degrees, could be considered Chinese.
In the SOFT/WFS Survey, the interviewers were instructed to 
observe and record the presence of certain items in the house 
which were considered indicators of Chinese ethnicity of 
household members, such as a Chinese altar or paper strips with 
Chinese characters written on them. In addition, the language 
spoken in the household was recorded and first and last names 
were identified as Chinese, Thai or other. All this information 
can be used to identify ethnic groupings in the Thai population. 
It should be noted, however, that the distinction between ethnic 
Thai, ethnic Chinese and others in the present study is a rather 
crude one and may not indicate a clear cut division within the 
society.
The lowest child mortality level was observed among 
Thai-Chinese children (Table 4.1), whereas children that belonged 
to women classified as in "other" ethnic groups were in the worst 
position in terms of survivorship. These differences may, in 
part, be explained by the fact that majority of Thai-Chinese as 
well as Chinese are living in urban areas; hence, they have full 
access to the amenities of urban life, and probably are better- 
off in terms of economic status. Concerning child mortality 
differentials by mother's religion, it was found that there is no 
statistically significant interaction between mother's religion
and child mortality.
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4.8 INTERRELATIONSHIP OF SOCIO-ECONOMIC FACTORS
In the previous sections, child mortality differentials 
have been identified by such factors as parents' education and 
occupation, family income, standard of living, and mother's 
ethnicity. However, as was pointed out at the beginning of this 
chapter, many of these socio-economic variables are interrelated. 
For instance, with respect to parents' education, information in 
Table 4.2 indicates that the majority of the respondents have the 
same educational level as their husbands, that is 77.1, 76.0 and
33.8 percent, respectively for 1-4 years, 5 years or more of 
schooling and none.
Table 4.2 Percent Distribution of Ever Married Women by Female 
Respondent's Education and Husband's Education
Female Husband's education
respondent's ---------------------------------
education None 1-4
years
5 years 
or more
Didn't
know
Total
None 33.8 58.9 3.9 3.4 100.0
(227) (396) (26) (23) (672)
1-4 years 7.6 77.1 13.2 2.1 100.0
(217) (2,207) (377) (61) (2,862)
5 years or more 3.2 19.1 76.0 1.8 100.0
(9) (54) (215) (5) (283)
Total 11.9 69.6 16.2 2.3 100.0
(453) (2,657) (618) (89) (3,817)
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Thus, with this combination of the education of 
parents, it is important to further examine the influence of 
parents' schooling on child mortality. The results from Table 
4.3 indicate that there is no statistically significant 
interaction between the two variables.
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Table 4.3 Probability of Dying between Birth and Age 5 by Parents' 
Education
q per 1000 live births
Mother's Father's
5 0
education education 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
None None 166 (1,045) 164 (456) 167 (305) 165 (284)
1-4 years 151 (1,606) 170 (670) 134 (463) 142 (473)
5 years or more 212 (104) 208 (53) 200*(30) 238**(21)
Didn't know 149 (114) 145 (55) 171*(35) 125**(24)
1-4 years None 136 (858) 150 (359) 127 (251) 125 (248)
1-4 years 130 (6,209) 168 (2,137) 128 (1,785) 96 (2,287)
5 years or more 115 (870) 156 (390) 68 (220) 92 (260)
Didn't know 113 (203) 173 (110) 21*(47) 65*(46)
5 years None 95**(21) *** (9) *** (4) *** (8)
or more
1-4 years 57 (87) 48**(21) 45**(22) 68*(44)
5 years or more 34 (265) 40 (100) 42 (71) 21 (94)
Notes: * based on 30 to 50 live births 
" " 15 to 29 "
" " less than 15 live births
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(1) MOTHER'S EDUCATION AND OCCUPATION
We have noted earlier that mother's occupation has 
an impact on children's survival. Therefore, it is important to 
investigate to what extent "occupation" reflects the effect of 
"education" on child mortality. It appears in Table 4.4 that 
within each educational group, child mortality differentials do 
exist between occupations. For example, with the exception of 
uneducated women, child mortality rates are lower among women 
engaged in professional or clerical jobs as well as those who did 
not work than women in other occupations. On the other hand, 
among women without any schooling, the proportion of children 
surviving is highest for mothers in skilled and unskilled 
occupations. The data also suggest that the proportions of 
children dying are inversely related to mother's education in 
every occupational group of mothers except for children belonging 
to uneducated mothers. A statistical test shows a significant
bivariate interaction between the two variables.
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Table 4.4 Probability of Dying between Birth and Age 5 by Mother’s Education and Occupation
Mother’s
education
Mother’s
occupation
a per 1000 live births 
5 0
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
None Other non-agriculture 98 (448) 104 (193! 103 (146) 83 (109)
Agriculture 173 (2,284) 182 (992) 167 (647) 164 (645)
Did not work 129 (124) 163*(43) 53*(43) 163*(43)
1-4 years Professional & clerical 65*{46) 100*(30) *** (11) *’* (5)
Other non-agriculture 130 (1,580) 173 (636) 118 (431) 88 (513)
Agriculture 132 (5.941) 166 (2.117) 124 (1.694) 105 (2,130)
Did not work 91 (573) 136 (213) 90 (167) 41 (193)
5 years or more Professional & clerical 34 (178) 49 (61) 56 (54) -  (63)
Other non-agriculture 65 (107) 51*(39) 74**(27) 73*(41)
Agriculture 68*(44) *** (10) *** (10) 83**(24)
Did not work 21*148) -  (20) *** (7) 48**(21)
Notes: * = based on 30 to 50 live births
= “ ' 15 to 29 '
= " ’ less than 15 live births
= no deaths recorded in this category
X X X
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(2) MOTHER’S EDUCATION AND STANDARD OF LIVING
An inverse relationship between the education of 
mothers and child mortality remained when the family's standard 
of living was controlled for. On the other hand, children who 
came from the highest standard of living families enjoyed the 
lowest probability of dying (Table 4.5). There is no 
statistically significant interaction between the two variables.
Table 4.5 Probability of Dying between Birth and Age 5 by Mother's 
Education and Standard of Living
q per 1000 live births 
5 0
Mother's Standard -------------------------------------------
education of living 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
None Low 210 (773) 232 (259) 190 (232) 181 (282)
Medium 160 (957) 165 (412) 163 (283) 149 (262)
High 137 (628) 152 (297) 124 (186) 124 (145)
1-4 years Low 154 (1617) 215 (466) 172 (454) 102 (697)
Medium 125 (2,570) 157 (892) 116 (730) 101 (948)
High 115 (2,654) 145 (1,090) 104 (779) 84 (785)
5 years Low 150**(20) (-) * * * (5) 200** (15)
or more Medium 24*(42) *** (10) — (17) —  (15)
High 59 (185) 56 (72) 98* (41) 42 (72)
Notes: * based on 30 to 50 live births
** = H II 15 to 29
* * * = II II less than 15 live births
(-) = no cases in this category
— = no deaths recorded in this category
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(3) F A T H E R ’S EDUCATION AND OCCUPATION
Concerning father's education and occupation, the 
data in Table 4.6 revealed that there is an interrelationship 
between these two variables. It suggests firstly that for every 
type of occupation (except perhaps f a r m i n g ) , the proportion of 
children dying before age 5 decreased as the father's educational 
level increased. Secondly, child mortality differentials in 
terms of father's occupation appeared in each educational level. 
However, there is no statistically significant interaction 
between the two variables.
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Table 4.6 Probability of Dying between Birth and Age 5 by Father's 
Education and Occupation
Father's 
education
Father's 
occupation
q per 1000 
5 0
live births
3 cohorts Cohort 1:
combined before 1960
Cohort 2 
1960-1965
Cohort 3: 
1965-1970
None Other non-
agriculture 139 (534) 183 (240) 110 (154) 93 (140)
Agriculture 159 (1,372) 149 (577) 165 (400) 167 (395)
Did not work * * * (1) (-) (-) *** (1)
1-4 years Professional &
clerical 106 (189) 167 (84) 85*(47) 34 (58)
Other non-
agriculture 120 (1,587) 158 (524) 116 (455) 89 (608)
Agriculture 138 (6,110) 170 (2,215) 133(1,765) 109 (2,130)
Did not work 63** (16) *** (5) *** (3) *** (8)
5 years Professional &
or more clerical 67 (549) 81 (259) 60 (151) 50 (139)
Other non-
agriculture 102 (422) 161 (161) 37 (107) 84 (154)
Agriculture 189 (270) 236 (123) 175 (63) 131 (84)
Did not work (-) (-) (-) (-)
Notes: * = based on 30 to 50 live births
* * — " «1 15 to 29 it
*** = " " less than 15 live births
(-) = no cases in this category
(4) FATHER'S EDUCATION AND STANDARD OF LIVING
Unlike what was observed in the previous section, 
the data in Table 4.7 did not show a clear-cut picture of an 
inverse relationship between father's education and standard of 
living with regard to child mortality, although statistical tests 
show significant bivariate and trivariate interactions. For 
example, among children of cohort 3 in "high" standard of living
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families, the proportions of children dying increased as the
father's educational attainment increased. Nevertheless, it
seems that the only group which shows an inverse correlation
between child mortality and standard of living is those children
belonging to fathers with 1-4 years of schooling. We find that
in every birth cohort of this group, the values of q decreased
5 0
as the standard of living increased.
Table 4.7 Probability of Dying between Birth and Age 5 by Father's 
Education and Standard of Living
q per 1000 live births 
5 0
Father's Standard ---------------------------------------------
education of living 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960- 1965 1965-1970
None Low 167 (490) 159 (176) 209 (153) 137 (161)
Medium 180 (573) 195 (215) 167 (174) 174 (184)
High 121 (478) 165 (231) 84 (131) 78 (116)
1-4 years Low 170 (1,764) 234 (496) 168 (494) 129 (774)
Medium 127 (2,725) 154 (986) 123 (781) 103 (958)
High 120 (2,314) 148 (926) 118 (695) 85 (693)
5 years or more Low 160 (131) 283* (46) 147* (34) 59 (51)
Medium 77 (195) 118 (68) 89 (56) 28 (71)
High 97 (611) 99 (273) 87 (161) 102 (177)
Note: based on 30 to 50 live births
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(5) OCCUPATION OF PARENTS
Like the parents' education, occupation of parents 
may have a joint effect on child mortality, or perhaps either one 
of the parents' occupation has a greater influence than the 
other. In order to examine the relationship between these two 
variables, data for occupations of fathers and mothers were 
crosstabulated and presented in Table 4.8.
The results suggest several things as follows.
Firstly,.- within each occupational group of mothers, child
mortality differentials remained for different occupations of
fathers. Secondly, it seems that on average, the levels of child
mortality were lowest among women who did not work despite the
fact that there was a wide range of q values (that is q
,5 0 5 0
varied from 29 to 159 per 1000 live births for all the cohorts
combined). Thirdly, among women who worked, the data indicate
that children who belonged to parents who both worked in
professional and clerical jobs had the lowest child mortality.
On the contrary, children who had mothers employed in skilled and
unskilled work and fathers participated in farming were
experiencing the highest proportions of dying.
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Table 4.8 Probability of Dying between Birth and Age 5 by Mother’s Occupation and Father’s 
Occupation
Mother’s Father’s
q per 1000 
5 0
live births
occupation occupation 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Professional 8 Professional 8 clerical 37 (189) 52 (77) 53 (57) -  (55)
clerical Sales 8 services -  (21) *** (6) *** (4) *** (11)
Farming *** (2) (-) *** (1) *** (1)
Skilled 8 unskilled 80**(25) *** (14) *** (5) *** (6)
Sales & Services Professional 8 clerical 121 (157) 130 (69) 136*(44) 91* (44)
Sales 8 services 110 (611) 150 (266) 79 (165) 78 (180)
Farming 152 (223) 163 (104) 169 (59) 117 (60)
Skilled 8 unskilled 126 (436) 194 (170) 102 (118) 68 (148)
Did not work *** (11) *** (5) *** (3) *** (3)
Farming Professional clercial 96 (209) 133 (98) 56 (54) 70 (57)
Sales 8 services 162 (222) 235 (85) 67 (60) 156 (77)
Farming 143 (7.353) 170 (2,775) 136 (2,103) 118 (2,475)
Skilled 8 unskilled 159 (479) 180 (161) 179 (134) 125 (184)
Did not work *** (6) (-) (-) *** (6)
Skilled 8 Professional 8 clerical 45* (44) 83**(24) *x * (Qj *** (11)
unskilled Sales 8 services 64 (109) 27* (37) 97* (31) 73* (41)
Farming 167 (192) 191 (68) 177 (62) 129 (62)
Skilled 8 unskilled 114 (352) 128 (125) 115 (113) 96 (114)
Did not work Professional 8 clerical 56 (179) 82 (97) 22* (46) 28* (36)
Sales 8 services 29 (103) -  (34) 37**(27) 48* (42)
Farming 159 (145) 161 (56) 171* (41) 146* (48)
Skilled 8 unskilled 103 (320) 213 (89) 82 (98) 45 (133)
Notes: X
* * *
= based on 30 to 50 live births 
= * ' 15 to 29 *
= ' ‘ less than 15 live births
= no cases in this category 
= no deaths recorded in this category
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(6) MOTHER'S OCCUPATION AND STANDARD OF LIVING
As mentioned earlier, children who came from "low" 
standard of living families experienced the highest level of 
child mortality and vice versa. Mother's occupation also had an 
impact on children's probability of surviving (see Table 4.1). 
Thus, in this section, these two variables were analyzed in order 
to evaluate the extent to which the occupational variations in 
child mortality could be accounted for by differences in standard 
of living. The results are shown in Table 4.9.
If we look at each category of the occupation, we find 
that among women who worked on a farm and those who did not work, 
the proportions of their children dying were inversely correlated 
with family's standard of living. On the other hand, children 
who had mothers employed in sales and services, experienced a 
rather unusual and statistically significant pattern of 
mortality. For example, a higher proportion of the children with 
a "high" standard of living died than those with a "medium" 
standard of living.
The data also showed that there were occupational 
variations in child mortality for each level of the standard of
living.
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Table 4.9 Probability of Dying between Birth and Age 5 by Standard of Living and 
Mother’s Occupation
Standard Mother’s
q per 1000 
5 0
live births
of living occupation 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Low Professional & clerical * * * (11) XXX (4) (2) xtt (5)
Sales & Services 181 (182) 295 (78) 102 *(49) 91 (55)
Farming 171 (1,968) 221 (584) 178 (561) 130 (823)
Skilled & unskilled 130 (115) 50**(20) 270’ (37) 69 (58)
Did not work 164 (134) 154’ (39) 167* (42) 70 (53)
Medium Professional & clercial - - (20) * * * (1) ” * (11) XXX (8)
Sales & Services 117 (256) 123 (114) 132 (68) 95 (74)
Farming 138 (2,944) 159 (1,074) 133 (842) 120 (1,028)
Skilled !r unskilled 108 (166) 180 (61) 91 (55) 40 (50)
Did not work 114 (185) 203 (64) 93 (54) 45 (67)
High Professional & clerical 57 (122) 75 (53) 97’ (31) -- (38)
Sales h Services 127 (652) 175 (257) 106 (188) 87 (2C7)
Farming 125 (2,166) 149 (944) 113 (630) 98 (592)
Skilled & unskilled 120 (250) 111 (99) 130 (77) 122 (74)
Did not work 43 (277) 57 (106) 50 (80) 22 (91)
Notes: *
X X 
XXX
based on 30 to 50 live births 
“ ' 15 to 29 *
less than 15 live births 
no deaths recorded in this category
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(7) MOTHER’S OCCUPATION AND FAMILY INCOME
Family income is another variable which showed an 
inverse relationship with child mortality (table 4.1). Thus, in 
this section the analysis will focus on family's income together 
with mother's occupation so that the joint effect of these two 
variables on child mortality and or the correlation between them 
can be identified. However, the categories of family's income 
have been regrouped from 5 groups to 3 groups as follows: level 1 
and level 2 became level 1, level 3 and level 4 became level 2 
and level 5 became level 3. The reason for this regrouping is to 
overcome the situation of too few cases in each category which 
may lead to a wrong interpretation. The results in Table 4.10 
reveal that within each occupational category, child mortality 
differentials remained between different levels of family's 
income. In general, the proportions of children dying decreased 
as the family's income increased. There is no statistically 
significant interaction between the two variables.
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Table 4.10 Probability of Dvina between Birth and Age 5 by Family Income and Mother’ s Occupation
Family Mother's
o per 1000 
5 0
live births
income occupation 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Level 1 (Low) Professional 8 clerical (-) (-) (-) (-)
Sales & Services 170 (165) 294 (51) 167*(48) 76 (66)
Farming 161 (3,115) 189 (958) 160 (888) 140 (1,269)
Skilled & unskilled 113 (141) 156*145) 143*(42) 56 (54)
Did not work 126 (127) 143**(28) 159*(44) 91 (55)
Level 2 (Medium) Professional & clerical -  (15) *** (2) *** (4) X X X (9)
Sales 3 Services 132 (478) 185 (200) 84 (131) 102 (147)
Farming 135 (2,975) 165 (1,217) 132 (862) 97 (896)
Skilled 3 unskilled 126 (247) 122 (74) 159 (82) 99 (91)
Did not work 100 (250) 148 (81) 89 (79) 67 (90)
Level 3 (High) Professional & clerical 56 (124) 76 (51) 81*(37) - - (36)
Sales & Services 122 (425) 152 (197) 127 (118) 64 (110)
Farming 113 (933) 139 (403) 101 (267) 84 (263)
Skilled 3 unskilled 108 (139) 100 (60) 143*(42) 81’* (37 j
Did not work 64 (219) 90 (100) 38 (53) 45 (66)
Notes: *
X X 
X X X
= based on 30 to 50 live births 
= ' " 15 to 29 ’
= “ * less than 15 live births
= no cases in this category 
= no deaths recorded in this category
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(8) FATHER'S OCCUPATION AND STANDARD OF LIVING
Concerning the relationship between father’s
occupation and standard of living in terms of child mortality,
the results in Table 4.11 indicate that child mortality rates
varies greatly from one occupation to another when the standard
of living was controlled for. However, the differences in q
5 0
values between occupations are much bigger among those of "low" 
and "medium" standard of living.
On the other hand, if we consider child mortality in
each occupational group, we find that only those children who
belonged to farming and skilled and unskilled workers passed
through a mortality pattern which demonstrates an inverse
correlation between q and standard of living. This means that
5 0
q values decreased as family's standard of living increased. 
5 0
This type of mortality holds true for all of the three cohorts, 
except that children of cohort 1 of "low" standard of living who 
had fathers engaged in agriculture, experienced lower proportions 
of dying than their counterparts of other occupations (this is a 
statistically significant trivariate interaction effect).
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Table 4.11 Probability of Dying between Birth and Age 5 by Standard of Living 
and Father's Occupation
Standard Father's
of living occupation
q per 1000 live births 
5 0
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Low Professional & clerical 121 (58) 208**(24) 111**(18) -  (16)
Sales & Services 189 (111) 381*(42) 40**(25) 91*(44)
Farming 169 (1,9361) 207 (570) 178 (550) 136 (816)
Skilled & unskilled 170 (305) 236 (89) 214 (98) 85 (118)
Did not work (-) (-) (-) (-)
Medium Professional & clercial 39 (102) 36**(28) 53*(38) 28*(36)
Sales & Services 99 (233) 136 (81) 57 (70) 98 (82)
Farming 136 (2,930) 160 (1,120) 133 (832) 112 (996)
Skilled & unskilled 160 (306) 204 (103) 156 (90) 124 (113)
Did not work (-) (-) (-) (-)
High Professional & clerical 64 (408) 79 (190) 65 (108) 36 (110)
Sales & Services 100 (432) 118 (187) 71 (112) 98 (133)
Fanning 139 (1,990) 164 (866) 132 (600) 105 (524)
Skilled & unskilled 89 (631) 126 (214) 76 (184) 64 (233)
Did not work *** (6) *** (2) *** (2) *** (2)
Notes: *
(-)
based on 30 to 50 live births 
" " 15 to 29 "
" " less than 15 live births
no cases in this category 
no deaths recorded in this category
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It is also interesting to note that children of 
professional and clerical workers who came from "medium" standard 
of living families enjoyed a lower level of mortality than those 
of "high" standard of living families.
(9) FATHER'S OCCUPATION AND FAMILY'S INCOME
Several interesting points emerged in Table 4.12.
Firstly, children who belonged to fathers who worked in
professional and clerical jobs experienced the lowest level of
child mortality. Secondly, for each occupational group of
fathers, child mortality rates decreased as the family's income
increased. Thirdly, the values of q declined rapidly from
5 0
cohort 1 to cohort 3 for every category of occupation, and this 
in turn caused the differences between occupations to become 
smaller. There is no statistically significant interaction 
between the two variables.
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Table 4.12 Probability of Dying between Birth and Age 5 by Family Income and 
Father’ s Occupation
Family Father’ s
q per 1000 
5 0
live births
income occupation 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Level 1 Professional & clerical 118**(17) *** (2) *** (6) x x x (9)
(Low) Sales 4 Services 136 (118) 270*(37) 67*(30) 78 (51)
Farming 160 (3,050) 186 (942) 162 (869) 139 (1.239)
Skilled 4 unskilled 152 (363) 208 (101) 162 (117) 103 (145)
Level 2 Professional 4 clerical 83 (156) 149*(47) 63*(48) 49 (61)
(Medium) Sales 4 Services 126 (340) 183 (131) 43 (92) 128 (117)
Farming 135 (2,904) 160 (1,205) 137 (354) 97 (845)
Skilled 4 unskilled 129 (559) 180 (189) 130 (162) 82 (208)
Level 3 Professional 4 clerical 56 (375) 65 (184) 67 (105) 23 (86)
(High) Sales 4 Services 88 (306) 106 (141) 89 (79) 58 (86)
Farming 138 (860) 176 (375) 121 (247) 97 (238)
Skilled 4 unskilled 87 (299) 108 (111) 105 (86) 49 (102)
Notes: *
*  *
t  X X
based on 30 to 50 live births 
' ‘ 15 to 29 '
less than 15 live births
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(10) STANDARD OF LIVING AND MOTHER'S ETHNICITY
We learned from Table 4.1 that there are child 
mortality differentials with regard to mother's ethnicity, which 
are probably due to many factors, such as the place of residence, 
economic status of the household, and culture. Therefore, a 
family's standard of living is chosen by examining the variations 
in child mortality between and within ethnic groups.
The data in Table 4.13 seem to suggest that child 
mortality differentials between ethnic groups still remained 
after controlling for a family's standard of living. There is no 
statistically significant interaction between these two 
variables. We may say that a family's economic status is one of 
the plausible explanations for child mortality differentials 
among different ethnic groups.
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Table 4.13 Probability of Dying between Birth and Age 5 by Standard of 
Living and Mother's Ethnicity
Standard Mother's
of living ethnicity
q per 1000 live births 
5 0
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Low Thai 167 (2,314) 216 (699) 172 (661) 125 (954)
Thai-Chinese *** (6) *** (1) *** (3) *** (2)
Chinese (-) (-) (-) (-)
Other 222 (90) 280**(25) 259**(27) 159*(38)
Medium Thai 133 (3,370) 163 (1,243) 127 (969) 106 (1,158)
Thai-Chinese 34**(29) *** (10) *** (8) *** (11)
Chinese 37**(27) *** (13) *** (7) *** (7)
Other 166 (145) 104*(48) 174*(46) 216 (51)
High Thai 86 (3,151) 143 (1,341) 108 (915) 91 (895)
Thai-Chinese 41 (145) 59 (51) 22*(45) 41*(49)
Chinese 58 (52) 74**(27) *** (13) *** (12)
Other 176 (119) 250*(40) 212*(33) 87*(46)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 "
*** = " " less than 15 live births
(-) = no cases in this category
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(11) STANDARD OF LIVING AND MOTHER’S RELIGION
We further investigated the family's standard of 
living and mother's religion. These two variables were examined, 
and the results are presented in Table 4.14. However, there are 
too few cases in the category of "other" religion; thus, we will 
pay attention to the Buddhist and Muslim categories only. The 
results seem to suggest that the family's economic status exerts 
more of an effect on child mortality than the mother's religion. 
In addition, there is no statistically significant interaction 
between the two variables.
Table 4.14 Probability of Dying between Birth and Age 5 by Standard of
Living and Mother's Religion
Standard 
of living
Mother's 
religion
q per 1000 
5 0
live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Low Buddhist
Islam
Other
167 (2,318) 
235 (85)
*** (7)
219 (698) 
292**(24) 
*** (3)
172 (664) 
320** (25) 
*** (2)
124 (956) 
*** (2) 
*** (2)
Medium Buddhist
Islam
Other
133 (3,417) 
145 (138) 
125**(16)
161 (1,264) 
109* (46)
*** (4)
127 (980) 
156* (45) 
*** (5)
107(1,173) 
170* (47) 
*** (7)
High Buddhist
Islam
Other
112 (3,319) 
196 (97)
216 (51)
137 (1,398) 
270*(37) 
250**(24)
104 (963) 
185** (27) 
188**(16)
85 (958) 
121* (33) 
*** (11)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29
*** = " " less than 15 live births
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4.9 CONCLUSION
The chi-squared test was used for univariate 
comparisons and loglinear analysis was used with two or more 
independent variables or predictors. The results of the tests 
were significant at the level of p = 0.05 as follows:
For univariate analyses in Table 4.1, it was identified 
that all socio-eocnomic variables except the mother's religion 
have an impact on child mortality.
For bivariate analyses, all socio-economic variables in 
Table 4.1 were tested for each cohort of children. The results 
showed that only father's education had an interactive effect 
with the cohort on child mortality.
For bivariate analyses of socioeconomic variables in 
Tables 4.3 to 4.14, we found interactive effects of two 
independent variables on child mortality as follows:
(1) mother's education, and mother's occupation,
(2) father's eduction and standard of living,
(3) mother's occupation and father's occupation,
(4) mother's occupation and standard of living,
(5) father's occupation and standard of living.
For trivariate analyses of socio-economic variables and 
the cohort of children in Tables 4.3 to 4.14, the results showed
that:
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(1) father's education, standard of living, and cohort 
of the child had an effect on child mortality.
(2) mother's occupation, standard of living, and cohort 
of the child had an impact on child mortality.
(3) father's occupation, standard of living and cohort 
of the child also had an influence on child mortality.
We find several important facts from the tests as
follows:
(1) Mother's and father's educational attainment are 
the crucial factors in determining the chances of survival of 
their children, that is the higher the educational level of the 
parents, the lower the child mortality.
(2) The second important factor affecting child 
mortality is the family's standard of living.
(3) Occupation of parents also played a very important 
role in influencing child mortality. If both parents were "white 
collar" workers, or fathers engaged in non-manual jobs but the 
mothers did not work, their children had a greater probability to
survive.
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Therefore, it can be concluded that as the country 
passes through the process of social and economic development, 
there is no doubt that the fruits of development will reach all 
sectors of the population. This will help to reduce child 
mortality in every socio-economic group. In addition, the gap 
between different socio-economic groups will also be narrowed. 
It can be expected that education will assist in accelerating the 
decline of child mortality. This is because education, 
particularly of the mothers, will influence them to understand 
and improve their environmental living and sanitary conditions 
as well as nutrition, to encourage them to practice self- 
medication more efficiently in cases of minor illnesses, and to 
use available medical and public health facilities and services 
in cases of serious illness which are beyond self-medication.
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CHAPTER 5
DEMOGRAPHIC ASPECTS OF CHILD MORTALITY DIFFERENTIALS
5.1 INTRODUCTION
It has been well documented elsewhere (Puffer & 
Serrano, 1973, Omran & Standley, 1976, WHO/Sudan Project, 1981, 
ESCAP/Manila Meeting, 1980, UN/WHO, 1982, Gubhaju, 1984) that 
certain demographic factors, for example maternal age at the 
birth of the child, birth order, sex of the child and number of 
children ever born, play a significant role in a child's chances 
of survival. For instance, children born to very young or rather 
old mothers (less than 20 or over 35 years old) are likely to 
experience a higher probability of dying than children born to 
mothers of moderate ages. In the case of sex differentials in 
mortality, evidence from most developed and developing countries 
of the world reveals that the mortality of male children exceeds 
that of female children. However, some exceptions are found in 
Sri Lanka, India, Bangladesh and Pakistan, which show higher 
female mortality at ages 1-4 or even during infancy, in 
particular in the post-neonatal period (U.N., 1962:58, 1973:115, 
Dyson, 1977:291). According to the 1970-1972 life table of Sri 
Lanka, the probability of dying between ages one and four years 
was 17 per cent higher for females than males, even though the
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expectation of life at birth was higher for females than for 
males (UN/WHO, 1982:120). The situation in India was much worse. 
In reference to an Indian life-table for 1970-1972 calculated for 
the United Nations model life tables, the female probability of 
dying between age 1 and 5 is nearly 30 per cent higher than that 
of males (UN/WHO, 1982:120). It is likely that excess female 
childhood mortality is partly attributable to better care 
accorded to male children because of the traditional parental 
preferences for sons, with relative disregard for female children 
(Dyson, 1977:291).
In this chapter, demographic variables or maternal 
factors such as the age of mother at the birth of the child, sex 
of the child, birth order and number of children ever born will 
be analyzed as proximate determinants of child mortality. 
Selected socio-economic variables will also be taken into 
consideration in order to evaluate their impacts on child 
mortality through maternal factors.
5.2 AGE OF MOTHER AT THE BIRTH OF THE CHILD
As far as maternal age at the birth of the child is
concerned, information in Table 5.1 indicates that children born
to very young mothers (under 20 years old) experienced the
highest mortality. The proportion of children dying decreased as
the age of mother increased. For example, the value of q for
5 0
the three birth cohorts combined equals 169 per 1,000 live births
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for children born to mothers aged under 20, and continuously 
decreases to 124 for those born to mothers aged 30 and over.
With regard to changes of mortality over a period of
time, it is interesting to note that child mortality has been
declining for every age group of mothers. Nevertheless, children
born to mothers of less than 20 years old underwent a marked
reduction in the probability of dying, that is q decreased
5 0
from 217 per 1,000 live births in birth cohort 1 to 127 in birth 
cohort 3 or a reduction of 41 percent. We also found from 
loglinear analysis that the mother's age at the birth of the 
child has a statistically significant interactive effect with the 
cohort on child mortality.
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Table 5.1 Probability of Dying between Birth and Age 5 by 
Demographic Characteristics
Demographic
characteristics
q per 1,000 live births 
5 0
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Age of mother at the
birth of the child
Less than 20 169(1,542) 217(811) 102(314) 127(417)
20 - 24 131(3,777) 147(1,894) 124(902) 104(981)
25 - 29 128(3,218) 152(1,292) 115(936) 109(990)
30 and over 124(2,851) 157(363) 142(1,082) 101(1,406)
Sex of the child
Boy 136(5,826) 171(2,227) 126(1,651) 105(1,948)
Girl 131(5,562) 153(2,133) 125(1,583) 109(1,846)
Both sexes 133(11,388) 162(4,360) 126(3,234) 107(3,794)
No. of children ever born
1 - 3 66(1,524) 84(311) 79(368) 53(845)
4 - 6 113(4,270) 116(1,273) 109(1,326) 114(1,671)
7 - 9 137(3,696) 151(1,705) 132(1,095) 117(896)
10+ 226(1,898) 258(1,071) 198(445) 168(382)
Birth order
1 131(2,708) 161(1,369) 110(619) 93(720)
2 122(2,283) 148(1,047) 107(571) 98(665)
3 133(1,817) 162(778) 131(448) 94(551)
4 126(1,417) 152(528) 111(431) 111(458)
5 135(1,076) 185(335) 124(356) 101(385)
6 140(765) 206(170) 144(285) 100(310)
7 160(531) 190(79) 170(218) 141(234)
8+ 159(791) 296(54) 162(266) 142(471)
92
5.3 SEX DIFFERENTIALS IN CHILD MORTALITY
With regard to sex preference toward children in 
Thailand, the findings from SOFT/WFS reveal that among women with 
two living children, 49 percent of those with one child of each 
sex wanted more children, compared with 58 per cent of those with 
no daughter and 66 percent of those with no son. In addition, a 
desire for having both a son and a daughter appears to be a more 
important influence than an exclusive preference for sons. 
Further evidence shows that only 37 percent of women with 3 or 
more daughters and no son said they wanted more children which 
supports the idea that a strongly felt need to have at least one 
son is not common in Thailand {SOFT/WFS Country Report 
No,1,1977:70). However, a previous analysis of the Longitudinal 
Study data indicated that a son preference was more pronounced 
among ethnic Chinese than among ethnic Thais (Knodel and 
Prachuabmoh, 1973:61).
Given this information we may anticipate that there
should not be marked sex differentials in child mortality except
among certain ethnic groups. Data in Table 5.1 show that for the
three birth cohorts combined, male child mortality was slightly
higher than female child mortality ( q equalled 136 and 131 per
5 0
1,000 live births for boys and girls respectively). However, sex 
of the child had no statistically significant interactive effect 
on child mortality.
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The results from further investigation by taking socio­
economic factors into consideration showed that sex of the 
child had no statistically significant interactive effect with 
each of the socio-economic variables on child mortality (Table 
5.2) .
Table 5.2 Probability of Dying between Birth and Age 5 by Sex of the 
Child and Socio-economic Characteristics
Socio-economic
characteristics q per 1,000 live births
5 0
Sex
of the Child
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Mother's education
None
Boy
Girl
160(1,473)
157(1,396)
173(619)
164(615)
156(435)
143(398)
146(419)
159(383)
1-4 years 
Boy 
Girl
132(4,157)
126(3,983)
176(1,530)
153(1,466)
117(1,167)
122(1,136)
97(1,460)
98(1,381)
5 years or more 
Boy 
Girl
52(194)
38(183)
64(78)
19(52)
61*(49) 
41* (49)
30(67)
49(82)
Father's education
None
Boy
Girl
162(988)
141(936)
167(414)
149(410)
162(290)
133(270)
155(284)
137(256)
1-4 years 
Boy 
Girl
134(4,019)
133(3,883)
175(1,449)
160(1,379)
128(1,138)
128(1,132)
97(1,432)
109(1,372)
5 years or more 
Boy 
Girl
112(642)
98(599)
157(274)
123(269)
70(171)
80(150)
86(197)
70(180)
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Table 5.2 (continued)
Socio-economic
characteristics q per 1,000 live births
5 0
Sex
of the Child
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Religion
Buddhist
Boy
Girl
134(5,520)
130(5,283)
170(2,113)
154(2,022)
124(1,533)
123(1,516)
102(1,854)
107(1,745)
Muslim
Boy
Girl
179(235)
130(231)
220(82)
109(92)
160(75)
177(56)
154(78)
120(83)
Other
Boy
Girl
127(71) 
208* (48)
94* (32) 
263** (19)
174** (23) 
***(11)
125**(16) 
222** (18)
Ethnicity
Thai
Boy
Girl
137(5,356)
133(5,143)
176(2,051)
158(1,979)
126(1,509)
127(1,469)
103(1,796)
109(1,695)
Thai-Chinese
Boy
Girl
28(141)
49(123)
53 (57) 
—  (43)
23* (43) 
51* (39)
—  (41)
98* (41)
Chinese
Boy
Girl
64(78)
95(63)
29* (35) 
160** (25)
91** (22) 
59** (17)
98** (21) 
48** (21)
Other
Boy
Girl
191(251)
137(233)
190(84)
128(86)
195(77)
155(58)
189(90)
135(89)
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Table 5.2 (continued)
Socio-economic
characteristics q per 1, 
5 0
000 live births
Sex
of the Child
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Standard of living
Low
Boy 183(1,242) 259(374) 185(351) 126(517)
Girl 154(1,168) 179(351) 168(340) 126(477)
Medium
Boy 135(1,814) 165(674) 126(516) 109(624)
Girl 131(1,757) 153(640) 128(514) 111(603)
High
Boy 116(1,746) 144(735) 107(506) 83(505)
Girl 116(1,721) 140(724) 108(500) 91(497)
Family income
Low
Boy 157(1,790) 202(534) 147(517) 131(739)
Girl 159(1,758) 181(548) 172(505) 133(705)
Medium
Boy 141(2,041) 184(803) 136(605) 90(633)
Girl 122(1,924) 144(771) 114(553) 100(600)
High
Boy 106(921) 126(428) 110(236) 70(257)
Girl 103(919) 133(383) 96(281) 67(255)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 live births
*** = " " less than 15 live births
= no deaths recorded in this category
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Additional examination of sex differentials in child 
mortality by place of residence and region were carried out and 
presented in Table 5.3. The results from a chi-squared test and 
loglinear analysis indicated that there is no statistically 
significant interaction between the sex of the child and place of 
residence (urban/rural areas). However, regions had a 
statistically significant interactive effect on child mortality.
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Table 5.3 Probability of Dying between Birth and Age 5 by Sex of the 
Child and Place of Residence and Region
Place of residence
q per 1,000 
5 0
live births
3 cohorts Cohort 1: Cohort 2: Cohort 3:
Sex of the Child combined before 1960 1960-1965 1965-1970
Urban
Boy 85(750) 104(318) 93(205) 53(227)
Girl 85(682) 116(276) 56(177) 70(229)
Rural
Boy 114(5,076) 182(1,909) 131(1,446) 112(1,721)
Girl 137(4,880) 159(1,857) 134(1,406) 114(1,617)
Region
North
Boy 154(1,381) 180 (573) 153(391) 120(417)
Girl 148(1,348) 163(578) 119(395) 155(375)
Northeast
Boy 154(2,173) 218(766) 137(615) 106(792)
Girl 149(2,087) 183(743) 144(583) 118(761)
South
Boy 142(632) 166(235) 122(181) 134(216)
Girl 104(579) 88(204) 130(161) 98(214)
Central
Boy 108(1,215) 134(462) 104(355) 80(398)
Girl 108(1,187) 133(472) 116(353) 66(362)
Bangkok Metropolis
Boy 56(425) 52(191) 46(109) 72(125)
Girl 80(361) 118(136) 55(91) 60(134)
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5.4 CHILD MORTALITY DIFFERENTIALS BY BIRTH ORDER
The impact of birth order on infant mortality has been 
recorded in the Latin American Projects (Puffer & Serrano, 
1973:249-250). They demonstrated that the infant mortality rate 
increases markedly with ascending birth order. In particular, 
infants who belonged to the fifth or higher birth order had a 
higher probability of dying. A similar pattern of infant 
mortality by birth order was found in the 1976 Indonesian 
Fertility Survey. The proportion of infant deaths was high for 
first births, then decreased to the lowest level at the fourth 
birth and increased thereafter (Kadarusman, 1982:67-69). This 
pattern of mortality was also found in Bangladesh (Stoeckel and 
Chowdhury, 1972) and Sri Lanka (Meegama, 1980: 25-26).
Concerning the association of birth order and child
mortality in this study, it was found that the q value is
5 0
lowest for the second birth order, increased in the third birth 
order, then decreased for the fourth birth order and increased 
for the fifth and higher birth orders (Table 5.1). However, there 
is no statistically significant interaction between the birth 
order and child mortality.
Maternal age at birth of the child and birth order were 
examined and presented in Table 5.4. The results clearly show 
that maternal age has an additional influence on the child's 
chances of surviving. For example, child mortality of the first
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birth order and the second birth order decreased as maternal age 
at the birth of the child increased. There is a statistically 
significant interaction between birth order and maternal age at 
the birth of the child. However, there is no statistically 
significant trivariate interaction effect of birth order, 
mother's age at the birth of the child and place of residence 
(Table 5.5).
Table 5.4 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Birth Order and Mother's Age 
at the Birth of the Child
q per 1,000 live births 
5 0
Birth
order
Mother's age at the birth of the child
Less than 20 20-24 25-29 30 and over
1 157(1,115) 117(1,235) 106(292) 91(66)
2 177(355) 124(1,274) 94(531) 65(123)
3 279(61) 147(824) 106(727) 132(205)
4 *** (8) 119(336) 137 (754) 100(319)
5 *** (2) 262(84) 138(522) 107(468)
6 *** (i) 167**(18) 177(249) 119(497)
7 (-) ***(2) 228(101) 140(428)
8+ (-) * * * (4) 286*(42) 149(745)
Total 169(1,542) 131(3,777) 128(3,218) 124(2,851)
Notes: * = based on 30 to 50 live births
** —  »1 1« 15 to 29 "
* * * _  II ii Less than 15 live births
(-) = no cases in this category
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Table 5.5 Probability of Dying between Birth and Age 5 for All Births 
Prior to 1970 by Birth Order, Mother’s Age at the Birth of the 
Child and Place of Residence
Mother’s age at the birth of the child
Birth order Less than 20 20-24 25-29 30 and over
Urban Rural Urban Rural Urban Rural Urban Rural
1 137 159 77 124 103 107 * * * 111
(117) (998) (195) (1,040) (58) (234) (12) (54)
2 111* 187 44 135 42 106 — 78
(45) (310) (159) (1,115) (96) (435) (21) (102)
3 * * * 300 96 153 63 113 61* 174(ID (50) (94) (730) (96) (631) (33) (144)
4 * * * flic* 109* 121 107 140 109* 99
(2) (6) (46) (290) (84) (670) (46) (273)
5 * * * * * * 269 50 149 98 108
(1) (1) (6) (78) (60) (462) (51) (417)
6 *** 167** 33* 196 140* 117
(1) (-) (-) (18) (30) (219) (43) (454)
7 * * * *** *** 250 71* 148
(-) (-) (1) (1) (9) (92) (42) (386)
8+ * * * *** *** 275* 74 157
(-) (-) (3) (1) (2) (40) (68) (667)
Total 147 172 79 138 69 137 82 129
(177) (1,365) (504) (3,273) (435) (2,783) (316) (2,535)
Notes: * = based on 30 to 50 live births— If ” 15 to 29 I II
*** . - M - ” Less than 15 live births -
(-) = no cases in this category
= no deaths recorded in this category
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5.5 CHILD MORTALITY DIFFERENTIALS BY NUMBER OF CHILDREN EVER BORN
Concerning the proportion of children dying by the 
mother's parity or number of children ever born, there is an 
increase in the proportion dying as the parity increases in all 
of the three birth cohorts (Table 5.1). There is a statistically 
significant interaction between the number of children ever born 
and child mortality. The results suggest that children coming 
from big families are more likely to face a higher risk of dying. 
An argument may be put forward for this. If a woman had many 
children she would have all the births in a short period of time. 
This means that there is a tendency of having a short birth 
interval between births. If this is the case, the death of a 
child may occur because a mother becomes pregnant too soon after 
the birth of her last child (producing the short birth interval 
between the two), she is forced to wean the previous child and 
this child subsequently dies. There may be other possibilities, 
for example, the higher proportion dying may occur for early 
parities to women who have had more children, or women with large 
families can not provide sufficient care for all of their 
children.
With regard to the changes in mortality over a period
of time, child mortality for the more recent cohort (birth cohort
3) has declined rapidly among children who belonged to very small
families (1-3 children) and also those of very large families (10
or more children). On the other hand, q values of families
5 0
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with 4 to 6 children were rather erratic. It was also found that 
the number of children ever born had a statistically significant 
interactive effect with the cohort on child mortality. This 
indicates that further investigation is needed by taking into 
account such variables as socioeconomic status of the parents and 
place of residence.
5.6 MOTHER'S EDUCATION AND NUMBER OF CHILDREN EVER BORN
An inverse relationship between fertility and the
mother's education has been observed for a long time in many
countries. Data from the present study also confirmed this
inverse relationship (SOFT/WFS Country Report No.1, 1977 : 50) . In
the previous section we learned that the proportion dying before 
age 5 increased as the number of children ever born increased, 
whereas child mortality decreased as the educational attainment 
of the mother increased (in Chapter 4). In general, more 
educated women have fewer children than their less educated 
counterparts. By using a chi-squared test and loglinear analysis 
of these two variables, we found that there is no statistically 
significant interaction between mother's education and the number 
of children ever born on child mortality (Table 5.6).
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Table 5.6 Probability of Dying between Birth and Age 5 by Mother's 
Education and Number of Children Ever Born
q per 1,000 live births 
5 0
Mother's Number of ------------------------------------------
education children 3 cohorts Cohort 1: Cohort 2: Cohort 3:
ever born combined before 1960 1960-1965 1965-1970
None 1 - 3 93(225)
4 - 6 123(1,014)
7 - 9 161(1,124)
10+ 253(506)
1-4 years 1 - 3 66(1,158)
4 - 6 114(3,074)
7 - 9 127(2,534)
10+ 217(1,374)
5 years 1 - 3 21(141)
or more 4 - 6 50(180)
7 - 9 79* (38)
10+ 111** *(18)
45(66) 123(65) 106(94)
103(341) 122(329) 145(344)
168(547) 152(323) 157(254)
279(280) 241(116) 200(110)
103(223) 75(268) 49(667)
128(852) 108(952) 109(1,270)
145(1,139) 124(759) 101(636)
252(782) 182(324) 157(268)
—  (22) 29*(35) 24(84)
50(80) 44* (45) 55(55)
53** (19) *** (13) ***(6)
* * * (9) ***(5) * * * (A )
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 "
*** = " " Less than 15 live births
= no deaths recorded in this category
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5.7 FATHER'S EDUCATION AND NUMBER OF CHILDREN EVER BORN
Effects of father's education and number of children 
ever born on child mortality were also analyzed. The results in 
Table 5.7 revealed that children who belonged to smaller families 
(less than 10 children ever b o r n ) , would experience a lower level 
of child mortality if their fathers were more educated. In 
contrast, for children who come from large families (10 or more 
children ever born), the higher the education of their fathers, 
the higher the proportion of children dying. There is also a 
statistically significant interaction between father's education 
and the number of children ever born on child mortality.
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Table 5.7 Probability of Dying between Birth and Age 5 by Father's 
Education and Number of Children Ever Born
q per 1,000 live births 
5 0
Number of ------------------------------------
Father's 
education
children 
ever born
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
None 1 - 3 70(157) 60(50) 70* (43) 78(64)
4 - 6 128(721) 131(252) 127(229) 125(240)
7 - 9 173(699) 162(321) 178(214) 189(164)
10+ 198(344) 209(201) 176(74) 188(69)
1-4 years 1 - 3 70(1,051) 102(197) 84(251) 55(603)
4 - 6 115(2,917) 123(723) 112(921) 112(1,273)
7 - 9 132(2,608) 150(1,175) 129(773) 105(660)
10+ 226(1,329) 259(733) 206(325) 162(271)
5 years 1 - 3 38(286) 18(56) 60(67) 37(163)
or more 4 - 6 85(515) 79(239) 68(146) 115(130)
7 - 9 107(270) 153(144) 54(74) 58(52)
10+ 276 (170) 327(104) 176*(34) 219* (32)
Note: * = based on 30 to 50 live births
5.8 MOTHER'S OCCUPATION AND NUMBER OF CHILDREN EVER BORN
It has been found in many studies that women engaged in 
professional or "white collar" jobs, have fewer children on 
average than their counterparts engaged in agriculture and "blue 
collar" work. At the same time these "white collar" workers 
usually have a higher level of education. Thus, it is not
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unreasonable to put forward the hypothesis that children of 
"white collar" workers are in the best position with regard to 
chances of survival when compared with children of other 
occupations. This is due to the fact that "white collar" workers 
earn comparatively more income, which enables them to access to 
all of the necessities of life, for example, food, housing and 
medical care. In addition, they may be more aware of their 
children's well-being.
Information in Table 5.8 supports the above argument. 
For example, for each category of number of children ever born, 
"white collar" workers' children were in the lowest level of 
mortality, followed by children who belonged to women who did not 
work. It is also interesting to find that within each 
occupational group, child mortality increased as the number of 
children ever born increased. These results suggest that 
mother's occupation exerts an effect on children's survival 
through parity. There is also a statistically significant
interaction between the two variables.
107
Table 5.8 Probability of Dying between Birth and Age 5 by Mother's
Occupation and Number c>f Children Ever Born
Mother's Number of
q per 1,000 
5 0
live births
Occupation children 3 cohorts Cohort 1: Cohort 2: Cohort 3:
ever born combined before 1960 1960-1965 1965-1970
Professional. &
clerical 1 - 3 10(102) 50(20) —  (28) —  (54)
4 - 6 63(96) 70(57) 74** (27) ***(12)
7 - 9 87(23) *** (14) *** (7) ***(2)
10+ —  (16) ***(6) ***(5) ***(5)
Sales & 1 - 3 65(217) 83(60) 135(52) 19(105)
services 4 - 6 105(667) 120(259) 85(189) 105(219)
7 - 9 149(389) 192(198) 118(110) 86(81)
10+ 206(165) 268(97) 132* (38) 100*(30)
Farming 1 - 3 78(919) 113(177) 81(234) 65(508)
4 - 6 123(2,875^ 135(743) 123(895) 116(1,237)
7 - 9 138(2,871) 145(1,308) 131(838) 132(725)
10+ 226(1,604) 251(891) 206(384) 182(329)
Skilled &
unskilled 1 - 3 69(159) —  (36) 91* (33) 89(90)
4 - 6 101(307) 71 (98) 97 (113) 135(96)
7 - 9 142(176) 167 (84) 186 (59) —  (33)
10+ 255(55) 306*(36) *** (10) *** (9)
Did not work 1 - 3 16(127) —  (18) —  (21) 23(88)
4 - 6 74(325) 52(116) 59(102) 112(107)
7 - 9 110(237) 149(101) 111(81) 36(55)
10+ 293(58) 366*(41) *** (8) *** (9)
Notes: * = based on 30 to 50 live births
** —  »» " 15 to 29 li ti
*** —  II " Less than 15 live births
= no deaths recorded in this category
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5.9 FATHER'S OCCUPATION AND NUMBER OF CHILDREN EVER BORN
With regard to the impact of parity on child mortality 
through the father's occupation, the loglinear analysis of 
father's occupation and number of children ever born showed that 
there is no statistically significant interaction between the two 
variables on child mortality.
Table 5.9 Probability of Dying between Birth and Age 5 by Father's 
Occupation and Number of Children Ever Born
q per 1,000 live births 
5 0
Father's Number of -----------------------------------------
occupation children 3 cohorts Cohort 1: Cohort 2: Cohort 3:
ever born combined before 1960 1960-1965 1965-1970
Professional &
clerical 1 - 3
4 - 6  
7 - 9  
10+
Sales & 1 - 3
services 4 - 6
7 - 9  
10+
Farming 1 - 3
4 - 6  
7 - 9  
10+
28(180) 26* (38)
71(365) 68(192)
95(137) 122(74)
146(96) 213(61)
69(189) 91*(33)
86(409) 95(148)
109(330) 127(166)
210(138) 284(81)
73(847) 98(163)
125(2,771) 132(734)
137(2,800) 143(1,275)
234(1,497) 260(831)
42*(48) 21 (94)
89 (101) 56 (72)
25*(40) 130** (23)
48**(21) *** (14)
98* (41) 52(115)
40(126) 119(135)
106(94) 71(70)
77** (26) 129*(31)
84(215) 60(469)
128(870) 118(1,167)
133(826) 130(699)
214(355) 186(311)
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Table 5.9 (continued)
Father' s 
occupation
Number of 
children 
ever born
q per 1,000 
5 0
live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Skilled 1 - 3 66(310) 81(74) 79(63) 54(165)
& unskilled 4 - 6 106(714) 117(197) 88(227) 114(290)
7 - 9 175(429) 242(190) 170(135) 58(104)
10+ 210(167) 245(98) 209*(43) 77** (26)
Notes: * = based on 30 to 50 live births★ * —  II " 15 to 29 ii i i*** —  II— " less than 15 live births
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5.10 CONCLUSION
An univariate comparison of child mortality with 
demographic factors or maternal variables was analyzed by a 
chi-squared test. Two or more independent variables or 
predictors were also examined by loglinear analysis. The results 
of the tests were significant at the level of p = 0.05 as 
follows:
For univariate analyses in Table 5.1, it was found that 
mother's age at the birth of the child and number of children 
ever born have an effect on child mortality.
For bivariate analyses of maternal factors versus the 
cohort of the child in Table 5.1, we found that only the mother's 
age at the birth of the child and number of children ever born 
have a statistically significant interactive effect with the 
cohort on child mortality.
For bivariate analyses of maternal factors and selected 
socio-economic variables in Tables 5.2 to 5.9, the results showed 
interactive effects of those variables on child mortality as 
follows:
(1) sex of the child and region
(2) birth order and mother's age at the birth of the
child
Ill
(3) children ever born and father's education
(4) children ever born and mother's occupation.
For trivariate analyses of maternal factors, socio­
economic variables and the cohort of the child in Tables 5.2 to 
5.9, the results showed that only mother's ethnicity, sex of the 
child and cohort have a statistically significant interactive 
effect on child mortality.
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CHAPTER 6
URBAN-RURAL DIFFERENTIALS OF CHILD MORTALITY
6.1 INTRODUCTION
Prior to the twentieth century, infant mortality rates 
as well as crude death rates appear to have been higher in the 
cities than in the rural areas in many countries of the world 
(U.N., 1973:134). Nowadays in the developed as well as in most 
developing countries, the greater concentration of medical 
facilities and superior public health services in the cities and 
major urban areas, as well as certain characteristics of the 
urban population, that is higher than the national average 
proportion of people having better education, higher income, 
better housing, better sanitation, and awareness of health 
problems, has resulted in lower infant mortality in and around 
the towns of tropical Africa than in the rural areas (U.N., 
1973:135). The same is also true in Latin American countries 
(Behm, 1979, Puffer and Serrano, 1973:127). Recent studies in 
Indonesia, Bangladesh and Sri Lanka also found the same pattern 
of lower urban than rural infant and child mortality (McDonald et 
al., 1976:67, Mitra, 1979:43, Ruzicka, 1980, Meegama, 1980).
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As has been proposed in Chapter 4, urban/rural setting 
will be used as one of the proximate determinants in place of 
environmental factors. In this chapter, child mortality will be 
investigated in both urban and rural areas and selected socio­
economic variables will also be taken into consideration for 
identifying the impact of these variables. Comparison of child 
mortality in terms of place of residence indicates that there is 
a great difference between urban and rural areas in Thailand 
(Table 6.1). One important point which emerged from the analysis 
of our data is that in the urban areas child mortality for all 
cohorts was much lower than in the rural areas. Therefore, the 
gap between urban and rural mortality become wider. For example,
the difference in q values between urban and rural areas in
5 0
cohort 1 was 36.3 percent it went up to 46 percent in cohort 3. 
It was also found that urban-rural areas had no statistically 
significant interactive effect with the cohort on child 
mortality.
Table 6.1 Probability of Dying between Birth and Age 5 by 
Cohort of Birth and Place of Residence
q per 1000 live births 
5 0
Place of residence --------------------------------------------
3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Urban 85(1,432) 109(594) 76(382) 61(456)
Rural 140(9,956) 171(3,766) 132(2,852) 113(3,338)
Whole country 133(11,388) 162(4,360) 126(3,234) 107(3,794)
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6.2 ECONOMIC STATUS
It has been found in Chapter 4 that the higher the 
family's economic status the lower the child mortality, in this 
section economic status of the family will be reexamined in order 
to identify to what extent urban-rural residence will have an 
additional impact on child mortality.
Information in Table 6.2 reveals that for each category 
of standard of living, urban children are more likely to 
experience higher chances of surviving than their rural 
counterparts. There is a statistically significant interactive 
effect of standard of living with place of residence on child 
mortality.
Table 6.2 Probability of Dying between Birth and Age 5 by Place 
of Residence and Standard of Living
Place of 
residence
Standard 
of living
q per 1000 live 
5 0
births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Low
Medium
High
154(345)
75(320)
44(294)
246(126)
89(135)
65(124)
135(96)
76(92)
39(77)
73(123)
54(93)
22(93)
Rural Low
Medium
High
171(2,065)
139(3,251)
123(3,173)
215(599)
167(1,179)
149(1,335)
183(595)
132(938)
113(929)
133 (871) 
115(1,134) 
94(909)
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With regard to family income, the results in Table 6.3 
show firstly that in both urban and rural areas child mortality 
decreased as the family income increased. Secondly, the data 
indicate that rural children were worse off than their urban 
counterparts in every level of family income. Thirdly, there is a 
statistically significant interactive effect of family income 
with urban/rural areas on child mortality.
Table 6.3 Probability of Dying between Birth and Age 5 by Place of 
Residence and Family Income
Place of 
residence
Family
income
q
5 0
per 1000 live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Level 1 (Low) 108(139) 333*(39) 179*(39) 82(61)
Level 2 (Medium) 92(382) 105(152) 106(113) 60(117)
Level 3 (High) 71(424) 115(192) 36(110) 33(122)
Rural Level 1 (Low) 157(3,409) 186(1,043) 159(983) 134(1,383)
Level 2 (Medium) 136(3,583) 171(1,422) 127(1,045) 99(1,116)
Level 3 (High) 115(1,416) 134(619) 120(407) 79(390)
Whole
country Level 1 (Low) 158(3,548) 191(1,082) 159(1,022) 132(1,444)
Level 2 (Medium) 131(3,965) 165(1,574) 125(1,158) 95(1,233)
Level 3 (High) 105(1,840) 129(811) 103(517) 68(512)
Note: * based on 30 to 50 live births
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6.3 EDUCATION
In Thailand, level of education of both males and 
females has increased considerably since World War II. Evidence 
from the 1980 census reveals that there is a lower proportion of 
illiterates among the younger generations compared with the 1960 
and 1970 census results (see Table 6.4). In addition, 
distribution of women by the education differs between urban and 
rural areas. Data in Table 6.5 clearly indicate that urban 
population are far better-off in terms of education. Two 
important points are noteworthy. Firstly, only 1 in 10 of urban
female respondents is uneducated whereas in the rural areas the 
proportion is 1 in 5. Secondly, among the better educated women 
(5 years or more of schooling), the difference between the urban 
and rural populations is even greater (the proportion of such 
women in the urban sample is 8 times higher than in the rural
one) .
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Table 6.4 Literacy rates of Population 10 Years of Age and Over
by Age and Sex for the whole Country, 1960, 1970, 1980
Age
groups
Literacy rates (per cent)
1960 1970 1980
Both
sexes
Male Female Both
sexes
Male Female Both
sexes
Male Female
All ages 70.8 80.6 61.0 81.8 88.9 74.8 89.5 93.1 86.1
10-14 85.7 86.6 84.8 95.0 95.9 94.1 96.8 97.0 96.6
15-19 88.5 91.0 85.8 94.3 95.8 92.9 97.1 97.6 96.6
20-24 84.0 88.6 79.4 92.8 95.1 90.7 96.6 97.5 95.7
25-29 80.3 85.7 75.0 89.6 93.2 86.1 95.6 96.9 94.3
30-34 78.2 86.0 70.3 85.1 90.3 80.1 94.3 96.1 92.6
35-39 66.0 80.3 51.3 83.0 88.4 77.5 91.8 94.4 89.1
40-44 53.6 73.5 33.5 78.1 87.5 68.6 88.0 92.0 84.0
45-49 48.0 69.7 25.8 65.9 82.1 49.6 85.7 90.3 81.2
50-54 37.7 62.8 13.0 53.5 75.0 32.8 80.0 87.9 72.3
55-59 32.7 56.8 9.1 48.5 72.1 25.7 68.4 81.6 55.5
60 and
over 26.0 48.7 6.7 32.4 58.5 10.6 44.2 63.3 27.9
Source: National Statistical Office, Population and Housing
Census: 1960, Table 10, 1970, Table 12, and 1980, Table
19.
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Table 6.5 Percent Distribution of Ever Married Women by 
Education and Place of Residence
Education
Place of residence
Urban Rural Whole country
Women
None 9.3 19.0 17.6
1-4 years 62.2 77.3 75.0
5 years or more 28.5 3.6 7.4
Total 100.0 100.0 100.0
(579) (3240) (3820)
Husband
None 9.7 12.3 11.9
1-4 years 38.2 75.2 69.5
5 years or more 47.2 10.7 16.2
Don't know 5.0 1.9 2.4
Total 100.0 100.0 100.0
(579) (3,241) (3,820)
Source: The Survey of Fertility ini Thailand (SOFT/WFS), 1975
Recoded tape.
The educational differences between urban and rural 
husbands are not as marked as those observed among the women. 
With this background information, given the association between 
parents' education and child mortality, we may anticipate a 
higher probability of dying among the rural children.
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(1) EDUCATION OF MOTHER
As f a r  as e d u c a t io n  of mother i s  conce rned ,  the  d a ta  in
Table 6,6 r e v e a l  the  f o l l o w in g  p a t t e r n s :  F i r s t l y ,  i f  we look a t
c h i l d  m o r t a l i t y  w i th in  each env i ronm en ta l  s e t t i n g ,  we f in d  a
marked v a r i a t i o n  in  q v a lu e s  between d i f f e r e n t  l e v e l s  of
5 0
e d u c a t io n .  However, on ly  i n  the  r u r a l  a r e a s  a c o n s i s t e n t  in v e r s e  
r e l a t i o n s h i p  between m o t h e r ' s  s c h o o l in g  and c h i l d  m o r t a l i t y  was 
found in  every  b i r t h  c o h o r t  f o r  which s u f f i c i e n t  sample s i z e  was 
a v a i l a b l e .  In c o n t r a s t ,  m o r t a l i t y  p a t t e r n  in  the  urban a rea s  
appears  to  be r a t h e r  e r r a t i c .  This  may be due p a r t l y  to  the 
r a t h e r  he te rogeneous  com pos i t ion  of the  urban  p o p u la t i o n .  
Secondly,  w i th  r e s p e c t  to  changes of c h i l d  m o r t a l i t y  over t ime ,  
the  d a t a  s u gges t  t h a t  in  botn  urban and r u r a l  a r e a s  c h i l d  
m o r t a l i t y  has been d e c l i n i n g  in  every  e d u c a t i o n a l  group except  of 
c h i l d r e n  born to  the  uneduca ted  urban m others ;  he re  the  t r en d  
went in  an o p p o s i t e  d i r e c t i o n .  T h i r d ly ,  one would assume t h a t  
t h e r e  should  not  be any marked d i f f e r e n c e s  between s u r v i v a l  of 
urban and r u r a l  c h i l d r e n  i f  they  were born to  mothers of the  same 
e d u c a t io n a l  c a t e g o r y .  The d a t a  in  Table 6 .6  r e v e a l  t h a t  t h i s  i s  
not  the  c a s e .  In each e d u c a t i o n a l  c a t e g o r y  c h i l d  m o r t a l i t y  i s  
lower in  the  urban than r u r a l  a r e a s .  This  f a v o r a b l e  urban 
p a t t e r n  of c h i l d  m o r t a l i t y  ho ld s  t r u e  f o r  the  t h r e e  b i r t h  
c o h o r t s .  A s t a t i s t i c a l  t e s t  shows s i g n i f i c a n t  b i v a r i a t e  
i n t e r a c t i o n  between the  two v a r i a b l e s .  One more p o in t  should  be 
mentioned.  The d i f f e r e n c e  between e d u c a t i o n a l  groups in  r e s p e c t
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of child mortality is greater in the urban areas. This may be 
due to such factors as occupation or income or both. It may also 
be due to other factors such as good health services in urban 
areas which are not accessible to the urban uneducated or the 
poor because they cannot afford to pay.
Table 6.6 Probability of Dying between Birth and Age 5 by 
Mother's Education and Place of Residence
Place of 
residence
Mother's 
education
q
5 0
per 1000 live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban None 85(246) 86(105) 51(78) 127(63)
1-4 years 
5 year
100(967) 131(412) 102(246) 58(309)
or more 18(217) 26(77) —  (58) 24(82)
Rural None 165(2,623) 176(1,129) 160(755) 154(739)
1-4 years 
5 years
132(7,173) 170(2,584) 122(2,057) 102(2,532)
or more 81(160) 75(53) 125* (40) 60(67)
Notes: * = based on 30 to 50 live births
= no deaths recorded in this category
(2) EDUCATION OF FATHER
We have learned from Chapter 4 that father's schooling 
has an impact on child mortality. Thus, in this section we will 
evaluate to what extent the relationship of father's schooling 
and child mortality holds or varies between urban and rural areas.
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Information in Table 6.7 shows that child mortality 
differentials by paternal schooling in both urban and rural areas 
are similar to those of maternal schooling (Table 6.6). In the 
urban area, differentials in child mortality are also erratic, 
that is uneducated fathers have lower child mortality than those 
of primary school-educated fathers. Urban children also have 
lower probability of dying as compared with their rural 
counterparts in every category of paternal education. However, 
child mortality variations between educational categories in both 
urban and rural areas are not so great for paternal as those 
observed for maternal education. A statistical test shows 
significant bivariate interaction between father's education and 
place of residence.
Table 6.7 Probability of Dying between Birth and Age 5 by 
Father's Education and Place of Residence
Place of 
residence
Father' s 
education
q per 1000 live 
5 0
births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban None 98(215) 97(93) 74(68) 130(54)
1-4 years 
5 year
108(611) 147(225) 109(156) 70(230)
or more 58(482) 85(211) 40(126) 34(145)
Rural None 159(1,709) 166(731) 159(492) 148(486)
1-4 years 
5 years
136(7,291) 170(2,603) 130(2,113) 106(2,574)
or more 136(759) 175(332) 97(195) 112(232)
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(3) EDUCATION OF PARENTS
F u r th e r  i n v e s t i g a t i o n  of u r b a n - r u r a l  d i f f e r e n t i a l s  in
c h i l d  m o r t a l i t y  by f a t h e r ' s  and m o th e r ' s  l e v e l  of s c h o o l in g  has
been c a r r i e d  out  and th e  r e s u l t s  a re  p r e s e n t e d  in  Table 6 .8 .
Severa l  s i g n i f i c a n t  p o i n t s  emerge: F i r s t l y ,  i f  we look a t  c h i l d
m o r t a l i t y  of p a r e n t s  of th e  same e d u c a t io n a l  l e v e l ,  we f i n d  t h a t
q va lues  a re  lowest  i f  both  p a r e n t s  have f i n i s h e d  5 o r  more 
5 0
y e a r s  of s c h o o l in g .  N e v e r th e l e s s ,  m o r t a l i t y  fo r  t h i s  group i s
c o n s id e ra b ly  lower in  the  urban than the  r u r a l  a r e a s .  In the
urban a rea s  we s t i l l  have the  anomaly of h ig h e r  m o r t a l i t y  of
c h i l d r e n  whose p a r e n t s  have 1-4 y ea rs  of s c h o o l in g  as compared
with  those  of no formal s c h o o l i n g .  This  anomaly i s  f i r s t l y  due
to the  m o th e r ' s  e d u c a t io n ;  th roughout  the  v a r io u s  com bina tions  of
p a t e r n a l  and m a te rna l  e d u c a t io n ,  the  c a t e g o r y  of urban mothers
with  1-4 y ea rs  of s c h o o l in g  s tan d s  out  as having c o m p ara t iv e ly
high c h i l d  m o r t a l i t y .  Secondly,  among p a r e n t s  of unequal
sch o o l in g ,  the d a ta  s u gges t  t h a t  i f  m a te rna l  e d u ca t io n  i s  h ig h e r
than p a t e r n a l  e d u c a t io n ,  c h i l d  m o r t a l i t y  i s  lower when compared
with those  of the  more educa ted  f a t h e r s  but  l e s s  educa ted
mothers .  For example,  i f  we look a t  q v a lues  in  column "3
5 0
coho r t s  combined",  we f i n d  t h a t  q e qua l s  87 and 128 pe r  1000
5 0
l i v e  b i r t h s  in  urban and r u r a l  a rea s  r e s p e c t i v e l y  among th o s e  of 
primary  sch o o l -e d u c a te d  mothers and h ig h e r  than pr imary s c h o o l -  
educa ted  f a t h e r s .  In c o n t r a s t ,  i f  the  mother f i n i s h e d  5 or  more 
y ea rs  of edu ca t io n  but  the  f a t h e r  has l e s s  than 5 y e a r s  of
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schooling, the proportion of children dying are 32 and 71 per 
1000 live births respectively in urban and rural areas. However, 
there is no statistically significant trivariate interaction 
effects of father's education, mother's education and place of 
residence on child mortality.
Table 6.8 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Father's and Mother's 
Education and Place of Residence
Mother's 
education
Father's 
education
q per 1000 
5 0
live births
Place of residence
Urban Rural
None
1-4 years 
5 years or more
None
1-4 years 
5 years or more
96(104)
116(508)
17(176)
173(941)
131(5,701)
67(89)
None 1-4 years 
5 years or more
83(72) 
37** (27)
155(1,534)
273(77)
1-4 years None
5 years or more
106(104)
87(277)
141(754)
128(593)
5 years or more None
1-4 years
*** (7) 
32* (31)
*** (14) 
71(56)
Notes: *
:k :k 
***
based on 30 to 50 live births 
based on 15 to 29 live births 
based on less than 15 live births
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6.4 OCCUPATION
A rearrangement of occupational category is made for 
the investigation of child mortality in relation to the 
occupation of father and mother. This regrouping of the 
occupational categories is necessary because the sample size in 
the urban places is rather small in comparison with the sample 
size in the rural areas. In Chapter 4 five different types of 
occupation were classified namely, professional and clerical, 
sales and services, skilled and unskilled, farming, and did not 
work. The classification used here will be as follows: 
professional and clerical, other non-agriculture, agriculture, 
and did not work. This means that those who are previously 
classified as "sales and services" and "skilled and unskilled" 
are now called "other non-agricultural" workers.
(1) OCCUPATION OF MOTHER
It has been found in Chapter 4 that child 
mortality was lowest for women in white collar occupation and 
highest for women engaged in farming. Thus, in this section 
child mortality differentials in terms of mother's occupation 
will be analysed in order to find out whether place of residence 
has an additional impact on a child's chances of survival. The 
results in Table 6.9 reveal a wide differences in child mortality 
associated with the occupation of mother and place of residence.
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Table 6.9 Probability of Dying between Birth and Age 5 by 
Mother's Occupation and Place of Residence
Place of 
residence
Mother's 
! occupation
5
q per 1000 
0
live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Professional
clerical
&
20(151) 54(56) —  (42) —  (53)
Other non­
agriculture 100(823) 130(362) 79(216) 73(245)
Agriculture 140(150) 143(56) 189* (37) 105(57)
Did not work 52(308) 58(120) 57(87) 40(101)
Rural Professional
clerical
&
70(86) 73* (41) 120** (25) —  (20)
Other non­
agriculture 133(1,312) 168(506) 131(388) 93(418)
Agriculture 143(8,119) 172(3,063) 134(2,314) 119(2,742)
Did not work 121(439) 186(156) 96(125) 76(158)
Notes: * = based on 30 to 50 live births
** = based on 15 to 29 live births 
—  = no deaths recorded in this category
Firstly, with respect to occupational differentials in child
mortality, the results suggest that a variation in q values is
5 0
much greater in the urban areas. Secondly, if we look at the
same category of occupation, we find that mortality is higher in
the rural than urban areas. There is a statistically significant 
interactive effects of these two variables on child mortality. 
This finding suggests that the environmental setting has an
additional effect on child mortality. Besides, the higher 
mortality in rural areas with regard to occupation may be due
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partly to the fact that within the same occupational category 
such as professional and clerical workers may comprise a 
different mixture of people in the urban and the rural areas. In 
the urban areas this category may include a higher proportion of 
highly trained and well paid officers, whereas in the rural areas 
a person classified as white collar worker may be a school 
teacher or a clerk usually earning a rather low salary but 
enjoying a fairly high social status in the village. To overcome 
at least partly of this problem we will examine to what extent 
the occupation of mother reflects the effect of education on 
child mortality.
The results indicate an inverse relationship as 
expected between maternal education and child mortality within 
the same occupational category (Table 6.10). However, there are 
few exceptions. Although the data become very fragmented now and 
some of the cells have a very small number of entries, it appears 
that within a number of occupational categories, the uneducated 
mothers have lower child mortality than their counterparts with 
incomplete primary schooling. However, there is no statistically 
significant trivariate interaction effect. Further investigation 
by using the standard of living and the mother's occupation 
indicates that child mortality decreases as the standard of 
living increases in almost every occupational category in both 
urban and rural places (Table 6.11). A trivariate analysis of 
the variables shows that there is no statistically significant 
interactive effect on child mortality.
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Table 6.10 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Mother's Occupation, 
Education and Place of Residence
Mother's 
occupation
Mother’s
education
q per 1000 
5 0
Place of 
Urban
live births
residence
Rural
Agriculture None 125** (16) 173(2,268)
1-4 years 137(131) 132(5,810)
5 years or more *** (3) 49* (41)
Other non-agriculture None 82(170) 108(278)
1-4 years 111(606) 143(974)
5 years or more 21*(47) 100(60)
Professional &
clerical 1-4 years *** (10) 56* (36)
5 years or more 15 (130) 83* (48)
Did not work None 102*(49) 147(75)
1-4 years 50(220) 116(353)
5 years or more -- (37) 49*(41)
Notes: * = based on 30 to 50 live births
* * = based on 15 to 29 live births
= based on less than 15 live births 
= no deaths recorded in this category
* * *
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Table 6.11 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Mother's Occupation, 
Standard of Living and Place of Residence
Mother's 
occupation
Standard 
of living
q per 1000 
5 0
live births
Place of residence
Urban Rural
Agriculture Low
Medium
High
176(68) 
71** (28) 
***(2)
171(1,900)
139(2,916)
125(2,164)
Other non-agriculture Low
Medium
High
160(187)
101(198)
65(169)
164(110)
125(224)
139(733)
Professional & clerical Low
Medium
High
***(11) 
—  (20) 
19(53)
(-)
(-)
87(69)
Did not work Low
Medium
High
127(79)
27(74)
14(70)
218(55)
171(111)
53(207)
Notes: *
* *
* * * 
(-)
= based on 30 to 50 live births 
= based on 15 to 29 live births 
= based on less than 15 live births 
= no cases in this category 
= no deaths recorded in this category
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As far as family income is concerned, the results in 
Table 6.12 also show a similar pattern of child mortality to that 
have been found in Table 6.11. However, there is no 
statistically significant interactive effect of the two variables 
with place of residence on child mortality.
Table 6.12 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Mother's Occupation, Family 
Income and Place of Residence
Mother's 
occupation
q per 1000 live births 
5 0
Family -------------------------
income Place of residence
Urban Rural
Agriculture Level 1 (Low) 244* (45) 160 (3,070)
Level 2 (Medium) 26* (38) 137 (2,937)
Level 3 (High) 133**(15) 112 (918)
Other non-agriculture Level 1 173 (75) 134 (231)
Level 2 112 (232) 138 (493)
Level 3 91 (243) 140 (321)
Professional & Level 1 (-) (-)
clerical Level 2 *** (10) * * * (5)
Level 3 31 (64) 83 (60)
Did not work Level 1 53** (19) 139 (108)
Level 2 78 (102) 115 (148)
Level 3 39 (102) 85 (117)
Notes: * = based on 30 to 50 live births
:k * = based on 15 to 29 live births
* * * = based on less than 15 live births • “■
(-) = no cases in this category
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(2) OCCUPATION OF FATHER
Concerning child mortality in relation to father's 
occupation, the information in Table 6.13 clearly indicates that 
in both urban and rural areas, child mortality is lowest among 
the father in white collar jobs and highest for those engaged in 
farming. However, the differences between occupations in terms 
of child mortality are greater in the urban areas. The data also 
show that in every category of occupation, urban children are 
better-off with regard to chances of surviving. A statistical 
test shows significant bivariate interactaction between father's 
occupation and place of residence. In respect of child mortality 
in different birth cohorts, it has been found that father’s 
occupation had no statistically significant interactive effect 
with cohort on child mortality.
By taking father's schooling into consideration in 
addition to his occupation, the results reveal that in general 
the higher the father's education the lower the child mortality 
in almost every occupational category (Table 6.14). There is 
also a statistically significant interaction between the two 
variables.
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Table 6.13 Probability of Dying between Birth and Age 5 by 
Father's Occupation and Place of Residence
Place of 
residence
Father's 
! occupation
5
q per 1000 
0
live births
3 cohorts 
combined
Cohort 1: 
before 1960
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Professional & 
clerical 31(319) 27(149) 44(90) 25(80)
Other non­
agriculture 95(943) 135(370) 77(247) 64(326)
Agriculture 131(168) 147(75) 136* (44) 102*(49)
Rural Professional & 
clerical 105(459) 148(216) 75(120) 57(123)
Other non­
agriculture 132(1,735) 178(617) 116(508) 98(610)
Agriculture 141(7,747) 171(2,928) 139(2,222) 119(2,597)
Did not work 67** (15) ***(5) *** (2) *** (8)
Notes: * = based on 30 to 50 live births
** = based on 15 to 29 live births
*** = based on less than 15 live births
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Table 6.14 Probability of Dying between Birth and Age 5 for All 
Births Prior to 1970 by Father's Occupation, 
Education and Place of Residence
Father's 
Occupation
Father's 
education
q per 1000 
5 0
live births
Place of residence
Urban Rural
Agriculture None
1-4 years 
5 years or more
190** (21) 
118(127) 
*** (11)
158(1,351)
139(5,983)
189(259)
Other non­
agriculture
None
1-4 years 
5 years or more
88(193)
113(441)
87(208)
167(341)
122(1,146)
117(214)
Professional & 
clerical
1-4 years 
5 years or more
24* (41) 
30(263)
128(148)
101(286)
Notes: *
* * 
* * *
= based on 30 to 50 live births 
= based on 15 to 29 live births 
= based on less than 15 live births
Concerning child mortality differentials in relation to 
father's occupation and economic status of the family, data in 
both Table 6.15 and Table 6.16 show that on an average child 
mortality rates go down as the family's economic status goes up. 
This pattern of mortality holds true in almost all of the 
occupational categories. However, father's occupation and 
economic status of the family had no statistically significant 
interactive effect with place of residence on child mortality.
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Table 6.15 Probability of Dying between Birth and Age 5 for All 
Birth Prior to 1970 by Father's Occupation, Standard 
of Living and Place of Residence
Father's 
occupation
Standard 
of living
q per 1000 
5 0
Place of 
Urban
live births
residence
Rural
Agriculture Low 190 (84) 168(1,852)
Medium 65*(31) 137(2,899)
High *** (9) 139(1981)
Non-agriculture Low 156(231) 200(185)
Medium 85(212) 165(327)
High 53(188) 102(875)
Professional & Low 33*(30) 214** (28)
clerical Medium 52(77) —  (25)
High 21(97) 77 (311)
Notes: * = based on 30 to 50 live births
** = based on 15 to 29 live births
*** = based on less than 15 live births
— = no deaths recorded in this category
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Table 6.16 Probability of Dying between Birth and Age 5 for 
All Births Prior to 1970 by Father's Occupation, 
Family Income and Place of Residence
Father's 
occupation
Family
income
q per 1000 
5 0
live births
Place of residence
Urban Rural
Agriculture Level 1 
Level 2 
Level 3
182* (33) 
102*(49) 
190*(42)
160(3,017)
136(2,855)
136(818)
Other non-agriculture Level 1 
Level 2 
Level 3
188(101)
100(281)
69(245)
137(380)
141(618)
100(360)
Professional & 
clerical
Level 1 
Level 2 
Level 3
*** (5) 
38(52) 
36(137)
***(12)
106(104)
67(238)
Notes: *
* *
'k'k'k
based on 30 to 50 live births 
based on 15 to 29 live births 
based on less than 15 live births
(3) OCCUPATION OF PARENTS
We have found in Chapter 4 that children who 
belonged to parents of professional and clerical jobs were more 
likely to enjoy the lowest level of mortality, whereas those who 
had mothers employed in other non-agricultural work and fathers 
working on a farm, were experiencing the highest level of 
mortality. It is important to investigate to what extent the 
parents'occupation reflects the effect of the place of residence 
on child mortality. Table 6.17 indicates firstly that, among
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parents of the same occupation, white collar workers have the 
lowest child mortality, followed by other non-agricultural and 
agricultural workers. Secondly, among housewives, those whose 
husbands are white collar workers, are more likely to have a 
lower level of child mortality than their counterparts who have 
husbands in other non-agriculture or agriculture jobs. However, 
occupation of the parents had no statistically significant 
interactive effect with place of residence on child mortality.
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Table 6.17 Probability of Dying between Birth and Age 6 for 
All Births Prior to 1970 by Mother's and Father's 
Occupation and Place of Residence
Mother's 
occupation
Father's
occupation
q per 1000 
5 0
Place of 
Urban
live births
residence
Rural
Professional & 
clerical
Professional & 
clerical 8(124) 92(65)
Other non- Other non-agriculture 101(662) 121(846)
agriculture
Agriculture Agriculture 113(80) 143(7,273)
Professional & Other non-agriculture 74**(27) —  (19)
clerical
Agriculture (-) ***(2)
Other non- Professional & clerical 80(100) 129(101)
agriculture
Agriculture 119(59) 166(356)
Agriculture Professional & clerical ***(9) 100(200)
Other non-agriculture 197(61) 156(640)
Did not work Professional & clerical 12(86) 97(93)
Other non-agriculture 47(193) 117(230)
Agriculture 207**(29) 147(116)
Notes: * = based on 30 to 50 live births** zz based on 15 to 29 live births*** zz based on less than 15 live births
(-) = no cases in this category
— zz no deaths recorded in this category
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6.5 MOTHER'S RELIGION AND ETHNICITY
6.5.1 Ethnicity of mother
As far as ethnicity of mother is concerned, the 
data in Table 6.18 show that both the Thais and 'other' ethnic 
group in the urban areas have lower child mortality than their 
rural counterparts. In contrast, the ethnic Thai-Chinese and the 
Chinese in the rural places experienced a lower level of child 
mortality than those who lived in the municipal areas. This may 
be due to a rather small sample size of those two ethnic groups 
in the rural areas. There is no statistically significant 
trivariate interactive effect of mother's ethnicity, place of 
residence and the cohort on child mortality.
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Table 6.18 Probability of Dying between Birth and Age 6 by 
Mother's Ethnicity and Place of Residence
q per 1000 live births 
5 0
Place of Mother's ------------------------------------------
residence ethnicity 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Urban Thai 93(1,011) 129(435) 84(261) 51(315)
Thai-Chinese 43(208) 38(80) 30(66) 65(62)
Chinese 81(123) 78(51) 86* (35) 81* (37)
Other 100(90) 71** (28) 100**(20) 119*(42)
Rural Thai 140(9,488) 172(3,595) 130(2,727) 111(3,176)
Thai-Chinese 18(56) —  (20) 63** (16) —  (20)
Chinese 56** (18) ***(9) * * * (4) ***(5)
Other 180(394) 176(142) 191(115) 175(137)
Notes: ;k = based on 30 to 50 live births
* * = based on 15 to 29 live births
*** = based on less than 15 live births
— = no deaths recorded in this category
6.5.2 Religion
With respect to mother’s religion, we have 
learned from Chapter 4 that the Buddhists had the lowest level of 
child mortality and 'other' religious groups experienced the 
highest proportion dying. Thus, in this section, we will examine 
to what extent the environmental setting will contribute an 
additional impact on this variable. The results in Table 6.19 
show that mother's religion, and place of residence had no 
statistically significant interactive effect with the cohort on
child mortality.
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Table 6.19 Probability of Dying between Birth and Age 5 by
Mother's Religion and Place of Residence
Place of 
residence
Mother's 
religion
q per 1000 live births 
5 0
3 cohorts 
combined
Cohort 1: 
before
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Buddhist
Islam
Other
80(1,233)
97(124)
147(175)
109(514) 
100(50) 
133*(30)
73(331) 
67*(30) 
143**(21)
49(388) 
114* (44) 
167**(24)
Rural Buddhist
Islam
Other
139(9,570)
175(342)
182(44)
170(3,621) 
185(124) 
190** (21)
130(2,738)
198(101)
***(13)
111(3,211) 
145(117) 
***(10)
Notes: * = based on 30 to 50 live births
** = based on 15 to 29 live births
*** = based on less than 15 live births
6.6 AGE OF MOTHER AT THE BIRTH OF THE CHILD
We have found in Chapter 5 that age of the mother at 
the birth of the child did have an impact on the survival of her 
child. In this section, the mother's age at the birth of the 
child will be taken into consideration in connection with place 
of residence. We may anticipate that if childbearing continued 
to a higher age among the rural than the urban women, a larger 
proportion of rural than urban births would be expected to be 
exposed to a higher level of mortality on the strength of this 
factor alone. The data in Table 6.20 reveal that the values of
q decreased quite rapidly from birth cohort 1 to birth cohort 
5 0
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3. This pattern of mortality holds true for both urban and rural
samples. However, the decline was greater in the rural than in
the urban areas, in particular, among the mothers who were under
30 years old at the time of confinement. For example, among
children born to the rural mothers aged under 20, the probability
of dying before age 5 decreased from 223 per 1000 live births in
birth cohort 1 to 126 per 1000 live births in birth cohort 3,
that is it decreased by 43 percent. In contrast, only a
reduction of 24 percent applied to the urban children ( q was
5 0
176 per 1000 live births in cohort 1 and went down to 133 in 
cohort 3). A similar pattern of reduction in child mortality can
be observed for children born to mothers aged 25-29 years.
Nevertheless, it is important to note that urban children who
belonged to mothers aged 20-24 years as well as 30 years and over 
enjoyed a greater reduction in mortality than their rural 
counterparts. However, there is a statistically significant 
trivariate interaction effect on child mortality.
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Table 6.20 Probability of Dying between Birth and Age 5 by Age 
of Mother at the Birth of the Child and Place of 
Residence
Place of 
residence
Age of mother 
at the birth 
of the child
q per 1000 
5 0
3 cohorts Cohort 1: 
combined before 1960
live births
Cohort 2: 
1960-1965
Cohort 3: 
1965-1970
Urban Less than 20 147(177) 176(102) 67*(30) 133*(45)
20 - 24 79(504) 99(262) 58(104) 58(138)
25 - 29 69(435) 79(191) 56(126) 68(118)
30 and over 82(316) 154*(39) 115(122) 39(155)
Rural Less than 20 172(1,365) 223(709) 106(284) 126(372)
20 - 24 138(3,273) 155(1,632) 133(798) 112(843)
25 - 29 137(2,783) 164(1,101) 125(810) 115(872)
30 and over 129(2,535) 157(324) 146(960) 109(1,251)
Note: * = based on 30 to 50 live births
6.7 PARENTS' CHILDHOOD RESIDENCE
It has been recognized that differences do exist in 
culture and ways of life between urban and rural families. 
Besides, a person to some extent, usually follows social norms to 
which he or she has been introduced or brought up during his or 
her childhood. This, in tern, may result in differences in life 
style between persons of rural and urban background even if they 
now live as adults in different environment.
In SOFT/VFS Survey, information on childhood residence 
(that is up to 12 years of age) was collected for both male and 
female respondents. These data will assist us in examining the
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relationship between parents' childhood residence and child 
mortality. Such investigation has been carried out in the 
following sections.
6.7.1 Mother's Childhood Residence
As far as mother’s childhood residence is 
concerned, data in Table 6.21 show that women who lived in the 
urban places at the time of the survey and also during their 
childhood had the lowest child mortality. On the other hand, 
those who stayed in the rural areas throughout their lives had 
the highest child mortality. There is a statistically significant 
interaction between mother's childhood residence and child 
mortality. However, the more recently born (cohorts 2 and 3) 
rural and urban children with mothers of rural background, have 
been born during the period when the whole country was passing 
through an improvement in mortality. Therefore, they also got 
the benefit from this betterment. Nonetheless, being the urban 
children they seemed to be in an advantageous position in terms 
of survivorship as against their rural counterparts, despite 
having rural background mothers. There is no statistically 
significant trivariate interative effect of mother's childhood 
residence, place of residence and the cohort on child mortality.
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Table 6.21 Probability of Dying between Birth and Age 6 by 
Parents' Childhood Residence
q per 1000 live births
Childhood
5 0
residence 3 cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
Hother
Rural, now rural 141(9,674) 170(3,665) 133(2,767) 115(3,242)
Rural, now urban 111(801) 167(305) 77(220) 76(276)
Urban, now urban 68(876) 84(371) 72(237) 45(268)
Father
Rural, now rural 142(9,610) 171(3,657) 134(2,740) 115(3,213)
Rural, now urban 103(867) 136(346) 80(237) 81(284)
Urban, now urban 75(895) 99(353) 76(250) 45(292)
6.7.2 Father’s Childhood Residence
With respect to father's childhood residence, 
the data in Table 6.21 also indicate a similar pattern of child 
mortality to that have been found in mother's childhood residence 
(Table 6.20). This means that rural children with rural 
background fathers experienced the highest level of mortality, 
whereas urban children whose fathers have an urban background 
have the lowest proportion dying before the age of 5 years. 
There is also a statistically significant interactive effect of 
the two variables on child mortality.
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6.7.3 Mother's and Father's Childhood Residence
With respect to childhood residence of both parents,
several significant points emerge from Table 6.22. Firstly, if
both rural parents have rural background, their children are
experiencing the highest probability of dying, whereas urban
parents with urban background enjoy the lowest level of
mortality. Secondly, urban children who have rural background
fathers and urban background mothers have an erratic pattern of
mortality. For example, q increased from 59 per 1000 live
5 0
births in birth cohort 1 to 81 in cohort 2 then went down to 55 
in cohort 3. This seems to suggest that mother's childhood
residence exerted more influence on child mortality. There is 
also a statistically significant bivariate interaction effect on 
child mortality. However, these differences may be due to other 
factors such as maternal schooling or economic status of the 
family. Therefore, the following sections will consider the 
socio-economic variables in conjunction with mother's childhood
residence.
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Table 6.22 Probability of Dying between Birth and Age 5 by
Combination of Parents ' Childhood Residence
q per 1000 live births
Mother's Father's
5 0
childhood childhood 3 cohorts Cohort 1: Cohort 2: Cohort 3:
residence residence combined before 1960 1960-1965 1965-1970
Rural, now Rural, now
rural rural 142(9,423) 170(3,590) 134(2,682) 116(3,151)
Rural, now Rural, now
urban urban 121(605) 177(232) 80(162) 90(211)
Urban, now Urban, now
urban urban 52(461) 63(208) 54(112) 35(141)
Rural, now Urban, now
urban urban 85(189) 143(70) 71(56) 32(63)
Urban, now Rural, now
urban urban 64(249) 59(102) 81(74) 55(73)
6.7.4 Maternal Schooling and Childhood Residence
Information in Table 6.23 reveals that maternal 
schooling has an impact on child mortality in addition to 
childhood residence of the mother. Statistical tests show a 
significant bivariate interaction of maternal schooling and 
childhood residence. This means that within each type of 
childhood background, the higher the mothers’ educational level, 
the lower the level of child mortality. In addition, the results 
also indicate that among urban mothers who have an urban 
background and finished 5 or more years of schooling are more 
likely to have the lowest level of child mortality. This may be
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attributed to various factors. For example, the more educated 
urban mothers may have better housing, less crowded and with 
good home sanitation. These mothers may be more careful in food 
preparation and personal hygiene, this, in turn, reducing their 
children's exposure to sickness. Furthermore, if their children 
became ill, the more educated mothers would be able to seek and 
obtain medical help more effectively.
Table 6.23 Probability of Dying between Birth and Age 5 for 
All Births Prior to 1970 by Mother's Childhood 
Residence and Socioeconomic Characteristics
g per 1000 live births 
5 0
Socioeconomic
characteristics
Mother's childhood residence
Rural, 
now rural
Rural, 
now urban
Urban, 
now urban
Mother's education
None 167(2,551) 113(142) 64(157)
1-4 years 132(6,991) 119(589) 89(542)
5 years or more 98(132) 44(68) 6 (177)
Standard of living
Low 173(2,037) 167(282) 83(84)
Medium 139(3,202) 90(188) 64(173)
High 125(3,043) 60(116) 47(296)
Family income
Level 1 159(3,319) 205(117) 52(96)
Level 2 136(3,510) 112(223) 110(155)
Level 3 117(1,375) 91(241) 45(220)
No. of children ever
1 - 3
born
70(1,151) , 52(174) 48(186)
4 - 6 122(3,531) 99(353) 42(378)
7 - 9 140(3,270) 139(209) 90(201)
10+ 229(1,722) 246(65) 153(111)
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6.7.5 Economic Status of the Family and Maternal Childhood
Residence
As far as economic status of the family is 
concerned, the data in Table 6.23 reveal that child mortality 
decreased as the family's economic status increased in every type 
of maternal childhood residence. But there is an exception that 
among the urban mothers with urban background, those who belonged 
to family income of level 2 had a higher level of child mortality 
than their counterparts of low income families (level 1). There 
is also a statitically significant interactive effect of maternal 
childhood residence and family income on child mortality. 
Nevertheless, a significant point emerges that urban children who 
belonged to urban background mothers are in the best position in 
terms of child mortality if we hold family's economic status 
constant. In contrast, rural children who have rural background 
mothers are in the worst position. These results suggest that 
family's financial resources contribute a considerable degree of 
influence on child mortality in addition to maternal childhood 
residence.
6.7.6 Children ever Born and Maternal Childhood 
Residence
We have learned from Chapter 5 that children 
who came from big families are more likely to experience a higher 
probability of dying. Thus, in this section, the number of 
children even born will be analysed with mother's childhood
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residence. Information in Table 6.23 seems to confirm that child 
mortality increases as the number of children ever born 
increases, regardless the maternal childhood residence. On the 
other hand, the data also suggest that among children of the same 
family size, for example, 1-3 child family, those who live in the 
urban areas with urban background mothers are better-off in terms 
of survivorship. This may be partly due to the fact that 
children who belonged to the small families tend to have the more 
educated mothers, this, in turn, results in lower risk to 
illness. Statistical tests show a significant bivariate 
interactions between the two variables on child mortality.
6.8 CONCLUSION
By using the chi-squared test for univariate 
comparisons and loglinear analyses for two or more independent 
variables or predictors, we found the results of the tests were 
significant at the level of p = 0.05 as follows:
For univariate analyses in Table 6.1, Table 6.21 and 
Table 6.22 we found that urban/rural areas, mother's childhood 
residence and father's childhood residence had impacts on child 
mortality.
For bivariate analyses of socio-economic variables and
the urban/rural variable in Tables 6.2 to 6.3 and Tables 6.6 to
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6.23, the results showed interactive effects of those variables 
on child mortality as follows:
(1) urban-rural areas and standard of living
(2) urban-rural areas and family income
(3) urban-rural areas and mother's education
(4) urban-rural areas and father's education
(5) urban-rural areas and mother's occupation
(6) urban-rural areas and father's occupation
(7) mother's childhood residence and mother's education
(8) mother's childhood residence and family income
(9) mother's childhood residence and number of children
ever born.
For trivariate analyses of the urban/rural variable, 
socio-economic factors and the cohort of children, the results 
showed that family income and mother's age at the birth of the 
child, each had an interactive impact on child mortality along 
with the urban/rural residence and cohort of children.
We may conclude that several socio-economic variables 
exert a certain degree of influence on child mortality through 
the place of residence (urban/rural areas) and mother's childhood 
residence. Indeed, this finding seems to indicate that among 
urban mothers with urban background, those who have more 
education, or are economically better-off or have fewer children 
ever born, are less likely to lose their children through death.
150
CHAPTER 7
REGIONAL DIFFERENTIALS OF CHILD MORTALITY 
7.1 INTRODUCTION
Geographical differences in mortality are found in 
countries with either high or low death rates, and seem to be 
less the result of climatic and environmental conditions than of 
differences in social and economic conditions. In France in 
recent years the northern region has had higher infant mortality 
rates than the country as a whole, despite the fact that the north 
is far from being an economically backward region. A sample 
survey in this region revealed that social and cultural factors 
as well as poor knowledge of sanitary hygiene contributed to the 
excess infant deaths (U.N., 1973:136). State variations in crude 
death rates were also found in India during 1951-60. These 
variations were said to reflect differences in the pace of spread 
of preventive and curative health services (U.N., 1973:137). On
the other hand, it was claimed that child mortality differentials 
in certain parts of Sri Lanka were mainly due to climatic 
variations. For example, in the estates where infant and child 
mortality has remained at significantly higher levels than in the 
rest of the country, there are substantial differences in 
mortality between districts which are cold and those where the
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climate is less extreme; for example, infant mortality in the 
colder estates is considerably higher than the estates where the 
climate is mild (Meegama, 1980:18). Countries in Latin America 
such as Costa Rica also experience regional differences in child 
mortality. Residents of the central highlands had a lower risk 
of child death relative to provinces along the coastal plains 
which are more unhealthful (Haines and Avery, 1978:19).
In this chapter, the geographical region in Thailand 
will be used as one of the proximate determinant factors as 
proposed in chapter 4 in analyzing child mortality. Several 
socio-economic and demographic variables will also be examined to 
identify their impact on child mortality through the regions. 
However, it will be helpful to have some background information 
on the social and economic conditions of each region. These will 
be presented in the following sections.
7.2 REGIONAL DIFFERENCES IN SOCIO-ECONOMIC STATUS
A. Social Factors 
1. Education
Elementary education was made compulsory in Thailand 
in 1921. Up to 1960, elementary education consisted of only 4 
years, and all persons 7 years of age were required to attend 
school until they had completed Grade 4 or until the age of 14,
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whichever came first. However, under the National Scheme of 
Education promulgated in 1960, elementary education was extended 
to seven years, but the implementation of this decision was 
intended to be gradual, depending on the economic ability of each 
locality (CICRED Monograph, 1974:28).
As far as educational levels of each region are 
concerned, information from the 1970 and 1980 Censuses reveals 
that the Northeast region had the lowest proportion of persons 
6-14 years still attending school as of January 1970 and 1980 and 
the Southern region the highest among the four regions (Table 
7.1). Since the Bangkok Metropolis is a capital city, it ranked 
highest in school attendance as might be expected.
2. Demographic Variables
As has been documented elsewhere, high parity children 
are at greater risk of illness and deaths (Wray, 1971:406-418, 
Puffer and Serrano, 1973:23:249-250, Kadarusman, 1982:67). 
Therefore, we may expect a region with more live births per 
mother would have a higher level of child mortality. The results 
from this survey (SOFT/WFS) show that on average, a Northeastern 
mother had 4.3 live births, whereas a mother in the Bangkok 
Metropolis had only 3.2 births (Table 7.1).
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B. Economic Factors
Levels of economic development differ from one region 
to another. During the Second Economic Plan period (1967-1971), 
the annual average growth rate of per capita income for the whole 
country was estimated to be 4.6 percent. The corresponding rate 
of growth for the Central region was 6.0 (including the Bangkok 
Metropolis), 4.2 for the South, and 3.3 and 2.8 percent for the 
North and the Northeast regions, respectively (NESDB, 1971:79).
Table 7.2 also clearly indicates differential 
development in terms of per capita income. In 1970, 1975, 1980 
and 1985, the Northeast region ranked in the lowest economic 
position followed by the North and the South. This may be due 
partly to the geographical location of the North and the 
Northeast regions which are landlocked. Besides, the Northeast 
is affected by other unfavorable factors such as poor soil, 
irregular distribution of water and severe weather, which are 
obstacles to rapid development. On the other hand, the North is
described as ".... a region with a strong contrast between
densely settled, comparatively productive and wealthy valleys and 
the scarcely populated mountains with poverty and low 
productivity" (Donner, 1978:693). In addition, the 'Land use 
survey of 1965' revealed some further specific characteristics of 
the North compared with other regions, that is, 79.1 percent of 
the area was covered by forest whereas only 8.2 percent was 
classified as farm land (Donner, 1978:703).
154
Other variables, such as the percentage of the 
economically active population in non-agricultural sectors,
percentage of the population living in the urban areas and
percentage of agricultural households, might be useful in
explaining how advanced a region's economic status is. In
addition, this information will lend support to the examination
of regional differentials in child mortality in terms of a 
family's economic condition.
The 1970 census returns show that among the four 
regions, the Northeast has the lowest proportion of the 
population living in urban areas, and the South the highest 
(Table 7.1). With respect to the percentage of non-agricultural 
workers, again, the Northeast has only 8.2 percent of its 
economically active population engaged in non-agricultural 
activities. In contrast, more than a quarter (28.2 percent) of 
the Central region's labour force worked outside farms. 
Furthermore, information in Table 7.1 also shows that 78.9 
percent of the private households in the Northeast were 
classified as agricultural households, whereas in the Central 
region slightly more than 50 percent of the households engaged in 
farming.
With these distinct variations in economic status among 
regions, we could say that the Northeast is the poorest region, 
followed by the North, the South and the Central region. Thus, 
we may anticipate a higher level of child mortality in the less 
prosperous regions than in the better-off regions.
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7.3 MEDICAL AND HEALTH CARE FACTORS
Availability of medical and health services has an
important impact on the well-being of the population in each
locality. In addition, it to some extent determines the outcome
of an illness. Information in Table 7.3 shows the situation of
health services in 1975 in different regions in terms of the
ratios of population (in thousands) to selected health services
or facilities such as physicians, midwives, health centers, etc.
Two important features emerge from this Table. First, the
Northeast was in the worst position compared with other regions
in terms of the highest population ratio in all categories except
1
midwifery centers. Secondly, among the four regions, the North 
had the lowest population ratio for medical doctors; this is due 
partly to the fact that, since 1960, there has been a medical 
school at Chiang Mai University. However, these ratios also 
would vary greatly between provinces within each region, with the 
more developed provinces having lower ratios while the most 
backward or remote provinces would be left with a serious 
shortage of medical services and higher ratios.
1
The Northeastern region had 35 per cent of all 
midwifery centers in Thailand (560 out of a total of 1,604).
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In summary, it is apparent from the above data that 
substantial differences in social and economic conditions as well 
as availability of health services exist between regions. This 
is partly due to the degree of regional development and to some 
extent to the geographical location including climate conditions 
in different regions.
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Table 7.1 Selected Socio-econanic Characteristics of the Population by Region, 
Thailand, 1970, 1980
Region
Characteristics ----------------------------------------------------
Whole North- Bangkok
Country east North South Centrall/ Metropolis
1970
Population 34,397,374 12,025,140 7,488,683 4,271,674 7,534,516 3,077,361
% of national total 100.0o 35.0 21.8 12.4 21.9 8.9z
Population per km. 66.9 70.6 44.1 60.9 73.8 1,986.7
No. of persons/
household 5.7 6.1 5.4 5.5 5.6 6.0
% of population
aged under 15 45.2 47.4 44.7 44.9 44.4 38.5
% of population 
aged 6-14 who were 
attending school 58.1 52.9 55.6 61.0 60.1 77.6
% of economically 
active population 
aged 11 years 
and over 75.1 83.9 75.6 71.1 73.2 54.1
% of economically 
active population 
in non-agricultural 
sectors 20.7 8.2 14.3 17.6 28.2 86.3
% of population living
in urban areas 13.2 3.7 5.9 10.7 9.5 81.1
% of agricultural
households 62.9 78.9 70.0 63.4 53.1 6.5
Mean number of 
children ever bom 
per ever married 
woman 4.7 5.0 4.7 4.3 4.5 4.0
Mean number of children 
ever bom per ever 
married woman2/ 3.9 4.3 3.8 4.1 3.6 3.2
Table 7.1 (cont inued)
158
Region
ChcU dctet istb-s
Whole
Country
North­
east North South Centrall/
Bangkok
Metropolis
Population 44,824,540
1980
15,698,974 9,074,103 5,628,216 9,726,272 4,697,071
% of national total 100.0
O
35.0 22.2 12.6 21.7 10.5
Z
Population per km. 87.4 93.0 53.5 79.6 95.2 2,980.4
No. of persons/
household 5.2 5.7 4.8 5.2 5.1 5.1
% of population
aged under 15 38.3 43.5 35.1 40.6 36.2 19.6
% of population 
aged 6-14 who were 
attending school 69.6 66.7 67.2 72.1 71.2 82.1
% of economically 
active population 
aged 11 years 
and over 68.9 71.6 71.4 65.2 69.9 58.4
% of economically 
active population 
in non-agricultural 
sectors 27.7 10.9 20.2 25.2 37.5 94.8
% of population living
in urban areas3/ 23.6 9.3 15.7 14.7 23.1 100.0
% of agricultural
households 55.5 77.3 66.4 39.8 46.1 0.4
Mean number of children 
ever born per ever 
married woman 3.8 4.2 3.6 3.6 3.4 2.9
Source:
Notes:
National Statistical Office, Population and Housing Census: 1970, Tables 1, 
2, 4, 6, 13, 16 and 22, and Population and Housing Census: 1980, Table 1, 2, 
4, 7, 20, 22, and 24.
1/ = excluding Bangkok Metropolis
2/ = computed from the Survey of Fertility in Thailand (SOET/WFS) recoded 
tape 1975 for the year 1975.
3/ = including population in municipal and urban sanitary districts.
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Table 7.2 Per Capita Income in the Four Regions and Bangkok 
Metropolis in 1970, 1975, 1980 and 1985 (in Thai
currency)1/
Region 1970 1975 1980 1985
Northeast 1,790 3,024 6,012 8,247
North 2,699 3,162 9,866 13,054
South 3,857 6,800 13,745 15,180
2/ 2/ 3/ 3/
Central 8,488 15,314 20,763 21,603
Bangkok Metropolis - - 41,300 57,963
Source: National Economic and 
Indicators, 1980, 1986
Social Development Board, Social
Notes: 1/ = Thai currency, 20
Thai currency, 25
bahts = 
bahts =
approx. US$1 
approx. US$1
(in 1970, 
(in 1980,
1975)
1985)
2/ = Including Bangkok Metropolis 
3/ = Excluding Bangkok Metropolis
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Table 7.3 Level of Health Services in 1975 (population in 000's per one unit of each item)
Item Whole Country 
(a) (b)
Region
North Northeast South Centrall/ Bangkok
Metropoli:
Medical doctors 8.9 29.9 20.6 54.9 28.4 24.0 1.2
Nurses 4.1 9.5 8.1 17.6 6.9 6.7 0.7
Nurses' aids 6.2 11.3 12.0 20.1 8.0 7.5 1.7
Midwives 7.0 6.4 6.4 8.1 5.0 5.6 **
Male health workers 9.0 8.2 8.7 9.2 7.8 6.8 **
First class health 
centers 134.7 124.2 119.8 176.9 95.2 98.6
Second class 
health centers 13.4 12.2 13.6 13.8 12.3 9.6
Midwifery centers 26.0 23.5 26.5 25.G 12.7 30.8 **
Private M.D. 
clinics 14.4 28.4 29.0 50.1 24.8 17.6 2.6
Drug stores 6.0 7.4 7.6 11.3 7.7 4.8 2.2
Total
population 41,629,149 37,499,540 8,864,992 14,327,778 5,,139,994 9,166,776 4,129,609
Source: Institute of Population and Social Research, Mahidol University,
Comparative Social and Health Statistics For Thailand by Amphoe: 1975, Bangkok, 
1977.
Notes: (a) = Including Bangkok Metropolis
(b) = Excluding Bangkok Metropolis
** = not applicable
1/ = Excluding Bangkok Metropolis
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As f a r  as r e g i o n a l  c h i l d  m o r t a l i t y  d i f f e r e n t i a l s  in  
Tha i land  a re  conce rned ,  the  d a t a  in  Table 7.4  i n d i c a t e  t h a t  
c h i l d r e n  in  the  North and the  N o r th e a s t  r e g io n s  ex p e r i en ced  the  
h i g h e s t  l e v e l s  of m o r t a l i t y ,  fo l lowed by the  South and C e n t r a l  
r e g io n s  and the  Bangkok M e t ro p o l i s .  These r e s u l t s  conf irm the  
assumption t h a t  t h e r e  a re  d i f f e r e n c e s  between r e g io n s  and a l s o  
suppor t  the  argument t h a t  the  b e t t e r - o f f  the  s t a t u s  of the  r e g io n  
( in  terms of s o c i a l  and economic con tex t )  the  lower the  m o r t a l i t y  
l e v e l  i t  ach ieved .  In o t h e r  words, c h i l d r e n  l i v i n g  in  a more 
p ro spe rous  r e g io n ,  t h a t  i s  th e  Bangkok M et ropo l i s  or  th e  C e n t r a l  
r e g io n ,  have a g r e a t e r  chance t o  s u r v iv e .  S evera l  r ea sons  can be 
put  forward  fo r  t h i s .  F i r s t l y ,  medical  or  h e a l t h  f a c i l i t i e s  a re  
f a i r l y  easy to  acc e s s  in  Bangkok and the  C e n t r a l  r e g io n  as 
compared with the  North and the  N or theas t  r e g io n s  (see Table 
7 . 3 ) .  Secondly,  peop le  in  the  Bangkok M et ropo l i s  and the  C e n t r a l  
r e g io n  a re  in a co m p a ra t iv e ly  b e t t e r  p o s i t i o n  with  r e g a rd  to 
socioeconomic s t a t u s  (see Tab les  7.1 and 7 . 2 ) ;  t h e r e f o r e ,  they  
a re  more aware of t h e i r  c h i l d r e n ' s  w e l l -b e in g  and w i l l  seek 
medica l  he lp  f a s t e r  than  people  in  the  poorer  r e g i o n s .  T h i r d ly ,  
s i n c e  they a re  p robab ly  econom ica l ly  w e l l - o f f  they  a re  more 
l i k e l y  to l i v e  in  a r a t h e r  good s u r ro u n d in g s ,  with  b e t t e r  hous ing  
and a v a i l a b i l i t y  of f o o d s t u f f s  which y i e l d  them a r e t u r n  in  the  
form of good h e a l t h .  The i r  c h i l d r e n  too would be h e a l t h i e r  and 
en joy  a g r e a t e r  chance of s u r v i v i n g .
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Table 7.4 Probability of Dying between Birth and Age 5 by Region
q per 1000 live births 
5 0
Region ---------------------------------------------
3 Cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
North 151 (2,729) 171 (1,151) 136 (786) 136 (792)
Northeast 151 (4,260) 201 (1,509) 140 (1,198) 112 (1,553)
South 124 (1,211) 130 (439) 126 (342) 116 (430)
1/
Central 108 (2,402) 134 (934) 110 (708) 74 (760)
Bangkok Metropolis 67 (786) 80 (327) 50 (200) 66 (259)
Whole Country 133 (11,388) 162 (4,360) 126 (3,234) 107 (3,794)
Note: 1/ = Excluding Bangkok Metropolis
7.4 ECONOMIC FACTORS
As has been noted in the earlier part of this chapter, 
the Northeast is the poorest region in the respect of economic 
status; therefore, in this section the family's economic 
condition will be analyzed in order to find out whether regional 
variations have an additional effect on child mortality. Data in 
Table 7.5 show, firstly, that for all cohorts combined, children 
who belonged to families with a low standard of living, and lived 
in the Northeast and the North regions, experienced the highest 
level of mortality, followed by those who lived in the South, in 
the Bangkok Metropolis and the Central region.
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Secondly, among children of "medium" standard of living 
families, the northern children had the highest probability of 
dying, which could be partly explained by the fact that child 
mortality in this region remained at a rather high level over a 
period of time. In contrast, children from the South of the same 
economic category had the lowest proportion dying (except the 
Bangkok Metropolis) .
Thirdly, it is rather strange to find that among the 
"high" standard of living group, children in the South had the 
highest proportion dying, despite the fact that the southern 
region is economically better-off than the north and the 
northeast regions. There is a statistically significant 
interactive effect of the two variables on child mortality.
Concerning child mortality in relation to family 
income, information in Table 7.6 also reveals that on average, 
the northeastern children experienced the highest proportion of 
dying for every level of family income except level 2. It was 
also found that family income had a statistically significant 
trivariate interactive effect with the region and cohort on child
mortality.
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Table 7.5 Probability of Dying between Birth and Age 5 by 
Standard of Living and Region
Region Standard
q per 1000 
5 0
live births
3 Cohorts Cohort 1: Cohort 2: Cohort 3:of living
combined before 1960 1960-1965 1965-1970
North Low 176 (591) 216 (218) 158 (158) 149 (215)
Medium 170 (783) 173 (289) 172 (239) 165 (255)
High 126 (1,007) 159 (460) 110 (309) 84 (238)
Northeast Low 177 (1,138) 255 (314) 180 (323) 126 (501)
Medium 137 (1,729) 179 (636) 123 (478) 104 (615)
High 141 (788) 175 (309) 124 (226) 115 (253)
South Low 169 (290) 141 (78) 204 (93) 160 (119)
Medium 95 (369) 88 (137) 99 (101) 99 (131)
1/
Central
High 145 (339) 187 (134) 117 (94) 117 (111)
Low 130 (300) 170 (94) 178 (90) 60 (116)
Medium 110 (517) 146 (178) 117 (162) 68 (177)
High 94 (1,155) 107 (478) 101 (338) 68 (339)
Bangkok Low 154 (91) 286** (21) 148** (27) 93* (43)
Metropolis Medium 75 (173) 95 (74) 40 (50) 82* (49)
High 39 (178) 51 (78) 26* (39) 33 (61)
Notes: *
* *
1/
= based on 30 to 50 live births 
= " " 15 to 29
= excluding Bangkok Metropolis
165
Table 7.6 Probability of Dying between Birth and Age 5 by Family 
Income and Region
q per 1000 live births 
5 0
Region Family
income 3 Cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
North Level 1 (Low) 167 (791) 186 (253) 160 (238) 156 (295)
Level 2 163 (1,149) 186 (504) 145 (344) 143 (301)
Level 3 (High) 100 (428) 130 (200) 101 (119) 46 (109)
Northeast Level 1 160 (1,946) 213 (573) 160 (545) 123 (828)
Level 2 141 (1,348) 180 (538) 126 (373) 105 (437)
Level 3 146 (323) 206 (136) 115 (96) 88 (91)
South Level 1 158 (380) 127 (126) 183 (109) 166 (145)
Level 2 123 (430) 174 (155) 127 (126) 67 (149)
1/
Central
Level 3 93 (162) 51 (59) 85* (47) 143 (56)
Level 1 135 (399) 160 (119) 140 (121) 113 (159)
Level 2 89 (880) 118 (321) 102 (265) 44 (294)
Level 3 105 (679) 118 (306) 126 (198) 57 (175)
Bangkok Level 1 125* (32) •k k * (6) k k k (9) 59**(17)
Metropolis Level 2 82 (158) 54 (56) 100 (50) 96 (52)
Level 3 68 (248) 109 (110) 18 (57) 49 (81)
Notes: *
* *
* * * 
1/
based on 30 to 50 live births 
” ” 15 to 29
" " less than 15 live births
excluding Bangkok Metropolis
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7.5 SOCIAL AND CULTURAL FACTORS 
1. Education of Mother
Concerning child mortality in relation to mother’s
education, the data in Table 7.7 show several important points.
Firstly, it we look at child mortality within each region, we
find marked variations in q values between different
5 0
educational levels. As expected, an inverse relationship between 
child mortality and mother's schooling was found in all of the 
birth cohorts in the four regions. However, despite its lowest 
level of child mortality, the Bangkok Metropolis had a rather 
erratic pattern of mortality, that is, primary school-educated 
mothers experienced a higher proportion of child loss than 
uneducated mothers. This may be due partly to the heterogeneous 
composition of its population, and high proportion of migrants. 
There is also a statistically significant interactive effect 
between the mother's education and region on child mortality.
Secondly, as far as regional differentials in child 
mortality are concerned, the results suggest several important
points as follows:
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1) Among the uneducated mothers, those who lived in 
the Northeast region had the highest level of mortality, followed 
by the North, the South, and Central regions and the Bangkok 
Metropolis.
2) The primary school-educated mothers in the Northeast 
region were, again, in the worst position in terms of child 
mortality as compared with their counterparts of other regions.
3) It is rather peculiar to find that among mothers who 
completed 5 or more years of education, those who were in the 
South and the Central regions had the highest level of child 
mortality. For example, the proportion of children dying for 
three birth cohorts combined were 95 and 94 per 1,000 live births 
respectively. In contrast, the northern mothers experienced 
child mortality only one-third of those in the South and the 
Central regions. The northeastern mothers also had a relatively 
low level of child mortality when compared with mothers of the 
South and the Central regions.
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Table 7.7 Probability of Dying between Birth and Age 5 by Mother's 
Education and Regie«!
q per 1000 live births 
5 0
Region Mother's ----------------------------
education 3 Cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
North None 169 (1,083) 164 (469) 156 (320) 190 (294)
1-4 years 143 (1,584) 181 (656) 128 (446) 106 (482)
5 years or more 32 (62) 38**(26) -  (20) 63**(16)
Northeast None 180 (800) 213 (361) 148 (216) 157 (223)
1-4 years 147 (3,386) 200 (1,119) 139 (961) 106 (1,306)
5 years or more 54 (74) 69**(29) 95**(21) -  (24)
South None 156 (411) 145 (172) 195 (123) 129 (116)
1-4 years 108 (758) 117 (257) 92 (207) 112 (294)
1/
Central
5 years or more 95*: (42) *** (10) *** (12) 100**(20)
None 126 (421) 150 (160) 133 (128) 90 (133)
J-4 years 104 (1,917) 132 (757) 103 (563) 70 (597)
5 years or more 94 (64) 59**(17) 176**(17) 67*(30)
Bangkok None 71 (154) 69 (72) 43* (46) 111* (36)
Metropolis 1-4 years 83 (495) 101 (207) 63 (126) 74 (162)
5 years or more 7 (135) -  (48) -  (28) 17 (59)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 "
*** = " " less than 15 live births
—  = no deaths recorded in this category
1/ = excluding Bangkok Metropolis
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2. Education of Father
With regard to paternal education, the results in Table 
7.8 suggest that in every region, the higher the education of the 
father, the lower the child mortality. Secondly, the 
northeastern children were in the worst position in terms of 
father's schooling. Thirdly, child mortality pattern in the 
southern region was rather unusual. This is because only the 
uneducated fathers experienced declining mortality. In contrast, 
children belonging to uneducated fathers in the Bangkok 
Metropolis underwent increasing child mortality. It was also 
found that father's education had a statistically significant 
interactive effect with regions and cohorts on child mortality.
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Table 7.8 Probability of Dying between Birth and Age 5 by Father's Education 
and Region
q per 1000 live births
Region Father's
5 0
3 Cohorts Cohort 1: Cohort 2: Cohort 3:education
combined before 1960 1960-1965 1965-1970
North None 166 (801) 181 (360) 136 (228) 174 (213)
1-4 years 149 (1,665) 170 (671) 141 (490) 129 (504)
5 years or more 106 (226) 141 (99) 85 (59) 74 (68)
Northeast None 173 (329) 163 (141) 191 (94) 170 (94)
1-4 years 149 (3,513) 203 (1,184) 141 (1,003) 109 (1,326)
5 years or more 154 (293) 228 (123) 97 (72) 102 (98)
South None 170 (342) 183 (131) 202 (104) 121 (107)
1-4 years 108 (738) ,110 (255) 100 (200) 113 (283)
1/
Central
5 years or more 75 (107) 50*(40) 32 (31) 139*(36)
None 109 (320) 101 (139) 132 (91) 100 (90)
1-4 years 105 (1698) 136 (619) 1.10 (507) 66 (572)
5 years or more 118 (340) 149 (154) 94 (96) 89 (90)
Bangkok None 68 (132) 75 (53) 23* (43) 111* (36)
Metropolis 1-4 years 83 (288) 91 (99) 71 (70) 84 (119)
5 years or more 51 (275) 71 (127) 32 (63) 35 (85)
Notes: *
1/
based on 30 to 50 live births 
excluding Bangkok Metropolis
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3. Educa tion  of P a re n t s
As has been found in  c h a p t e r s  4 and 6, d i f f e r e n t  
com bina t ions  of f a t h e r ' s  and m o th e r ' s  s c h o o l in g  have a d i f f e r e n t  
impact  on c h i l d  m o r t a l i t y .  For example,  i f  m a te rna l  educa t ion  i s  
h ig h e r  than  p a t e r n a l  e d u c a t io n ,  c h i l d  m o r t a l i t y  i s  lower when 
compared with  th o se  of more educa ted f a t h e r s  but  l e s s  educa ted 
m others .  This  p a t t e r n  of m o r t a l i t y  ho lds  t r u e  in  both urban and 
r u r a l  a r e a s ,  n o n e t h e l e s s ,  urban c h i l d r e n  enjoyed  a lower l e v e l  of 
m o r t a l i t y .  T h e re fo re ,  in  t h i s  s e c t i o n  we w i l l  e v a l u a t e  to what 
e x t e n t  th e  p a r e n t s '  e d u c a t io n  has an impact on c h i l d  m o r t a l i t y  in 
each r e g i o n .
S evera l  s i g n i f i c a n t  p o in t s  emerge in  Table 7 .9 .
F i r s t l y ,  i f  we c o n s id e r  c h i l d  m o r t a l i t y  of p a r e n t s  of the  same
e d u c a t i o n a l  l e v e l ,  we f in d  the  q va lu e s  a r e  lowes t  i f  both
5 0
p a r e n t s  have completed 5 or  more yea rs  of s c h o o l in g  and h ig h e s t  
i f  both d id  not  have any formal e d u c a t io n .  However, t h i s  p a t t e r n  
of m o r t a l i t y  on ly  a p p l i e d  to  the  North,  the  N o r th eas t  and the  
South r e g i o n s .  On the  o t h e r  hand, the uneduca ted  p a r e n t s  in both 
th e  C e n t r a l  r e g io n  and the  Bangkok M et ropo l i s  en joyed a lower 
l e v e l  of c h i l d  m o r t a l i t y  as compared with  those  who were primary 
s c h o o l - e d u c a t e d .  Fur the rm ore ,  in the  C e n t r a l  r eg io n ,  c h i l d r e n  
who be longed to  p a r e n t s  with  5 or more y e a r s  of e duca t ion  
ex p e r i e n c e d  a h ig h e r  l e v e l  of m o r t a l i t y  than  c h i l d r e n  born to  
uneduca ted  p a r e n t s .  S t a t i s t i c a l  t e s t s  show s i g n i f i c a n t  b i v a r i a t e
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and trivariate interactions of the education of parents, region 
and cohort.
Secondly, among parents of unequal schooling, the 
results reveal a similar pattern of child mortality to that found 
in the previous chapter. This means that if maternal education 
is higher than paternal education, child mortality is lower when 
compared with those of more educated fathers but less educated 
mothers. This pattern of mortality holds true in every region 
except the South. This may be due partly to the fact that in the 
South region, a considerable proportion of the respondents are 
Moslems. They may have a different culture, that is the father 
may be the major decision-maker in the family, which in turn 
determines the family's well being.
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Table 7.9 Probability of Dying between Birth and Age 5 for All Births 
Prior to 1970 by Mother's and Father's Education
Mother's 
education
q per 
5 0
1000 live births
Region
Father's 
education
North North­
east
South Centrall/ Bangkok 
Metropolis
None
None
1-4 years 
5 years or more
176 (510) 
163 (539) 
111** *(18)
177 (141) 
173 (594) 
290*(31)
196 (224) 
88 (159) 
*** (8)
85 (106) 
128 (281) 
333**(24)
78 (64) 
61*(33) 
43**(23)
1-4 years 
None
1-4 years 
5 years or more
150 (287) 
144 (1,107) 
124 (169)
170 (188) 
145 (2,906) 
169 (201)
110 (109) 
115 (563) 
61 (82)
124 (209) 
101 (1,396) 
100 (279)
62 (65) 
93 (237) 
86 (139)
5 years or more 
None
1-4 years 
5 years or more
*** (4) 
53**(19) 
26* (39)
(-)
*** (13) 
33 (61)
*** (9) 
63**(16) 
59**(17)
*** (5)
48**(21) 
108* (37)
*** (3)
-  (18)
9 (111)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29
*** = " " less than 15 live births
(-) = no cases in this category
—  = no deaths recorded in this category
1/ = excluding Bangkok Metropolis
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4. Occupation
(a) Occupation of mother
We have found in the previous chapter that within 
each environmental setting, for example urban-rural residence, 
child mortality varied from one occupation to another. In 
addition, urban residents have a lower level of child mortality 
in every occupational category. Thus, we will examine to what 
extent the geographical location or region will have an 
additional effect on child mortality.
As far as occupation of mother is concerned, the 
results in Table 7.10 reveal that for the same category of 
occupation, child mortality is lowest in the Bangkok Metropolis 
in almost all occupational categories, except for other non- 
agricultural workers, which have slightly higher proportion of 
child deaths than those of the South region. Secondly, among 
housewives, those who lived in the South experienced the highest 
level of child mortality. In addition, within the South region, 
child mortality is highest among the housewives, followed by 
farmers and other non-agricultural workers, whereas in the North 
and the Northeast regions, child mortality is lowest among white 
collar workers and highest for those who worked on a farm. One 
more point should be added: farmers in the Central region are 
better off in terms of child mortality than their counterparts of 
other non-agricultural or blue collar workers. However, there is
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no statistically significant interaction between the occupation 
of mother and region. In addition, mother's occupation had no 
statistically significant interactive effect with the cohort on 
child mortality.
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Table 7.10 Probability of Dying between Birth and Age 5 by Mother's Occupation 
and Region
q per 1000 live births 
5 0
Regien Mother's occupation -----------------------------------
3 Cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
North Professional & clerical 77** *(26) *** (12) *** (9) k k k  (5)
Other non-agriculture 136 (579) 193 (254) 111 (171) 71 (154)
Agriculture 159 (1,941) 170 (820) 147 (550) 156 (571)
Did not work 120 (183) 108 (65) 125 (56) 129 (62)
Northeast Professional & clerical 42*(48) 50**(20) 67**(15) *** (13)
Other non-agriculture 150 (313) 185 (108) 183 (93) 89 (112)
Agriculture 154 (3,808) 205 (1,350) 138 (1,060) 117 (1,398)
Did not work 110 (91) 161*(31) 133*(30) 33*(30)
South Professional & clerical *** (14) *** (5) *** (6) *** (3)
Other non-agriculture 90 (178) 95 (63) 22*(45) 129 (70)
Agriculture 130 (984) 131 (367) 147 (278) 115 (339)
y
Central
Did not work 143*(35) *** (4/ *** (13) 111**(18)
Professional & clerical 61*(49) 50**(20) 118**(17) k k k  (12)
Other non-agriculture 118 (638) 148 (256) 126 (183) 70 (199)
Agriculture 107 (1,492) 122 (566) 110 (454) 85 (472)
Did not work 99 (223) 185 (92) 56 (54) 26 (77)
Bangkok Professional & clerical 10 (100) 25*(40) -  (20) -  (40)
Metropolis Other non-agriculture 94 (427) 102 (187) 71 (112) 102 (128)
Agriculture 45*(44) 63**(16) ■k-k-k 53**(19)
Did not work 47 (215) 60 (84) 34 (59) 42 (72)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 "
*** = " " less than 15 live births
—  = no deaths recorded in this category
1/ = excluding Bangkok Metropolis
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(b) Occupat ion  of f a t h e r
With r e g a rd  to  c h i l d  m o r t a l i t y  in  r e l a t i o n  to
f a t h e r ’s o c cupa t ion ,  the  d a t a  in  Table 7.11 c l e a r l y  show t h a t
c h i l d r e n  who belonged to  w hite  c o l l a r  and n o n - a g r i c u l t u r a l
workers in the  Bangkok M et ro p o l i s  en joyed  the  lowes t  l e v e l  of
m o r t a l i t y .  I t  i s  a l s o  i n t e r e s t i n g  to  no te  t h a t  w h i te  c o l l a r
w o rk e r s ’ c h i l d r e n  in  the  South reg ion  have as low a l e v e l  of
m o r t a l i t y  as those  of the  Bangkok M e t ro p o l i s ,  t h a t  i s  q was 36
5 0
and 31 per  1,000 l i v e  b i r t h s  f o r  t h r e e  b i r t h  c o h o r t s  combined in 
the  South and the  Bangkok M e t ro p o l i s ,  r e s p e c t i v e l y .  There i s  a 
s t a t i s t i c a l l y  s i g n i f i c a n t  b i v a r i a t e  i n t e r a c t i o n  e f f e c t  of 
o c cu p a t io n  and r e g io n  on c h i l d  m o r t a l i t y .
Concerning c h i l d  m o r t a l i t y  over a p e r io d  of t ime,
q v a lues  d e c l i n e  remarkably  from b i r t h  c o h o r t  1 to  b i r t h  cohor t  
5 0
3 fo r  every  o c c u p a t io n a l  group,  in  the  C e n t r a l  and the  N or theas t
r e g io n s  in p a r t i c u l a r .  For example,  the  p r o p o r t i o n a l  r e d u c t io n
in  the  N or theas t  i s  66 p e r c e n t  fo r  o t h e r  n o n - a g r i c u l t u r a l
w orke rs '  c h i l d r e n  ( q d e c re ase d  from 162 in  b i r t h  c o h o r t  1 to  54
5 0
per  1,000 l i v e  b i r t h s  in  b i r t h  cohor t  3 ) .  In a d d i t i o n ,  the 
p r o p o r t i o n  of d e c l i n e  i s  even g r e a t e r  f o r  c h i l d r e n  who belonged 
to  p r o f e s s i o n a l  and c l e r i c a l  workers  in  th e  C e n t r a l  r e g io n  (73 
p e r c e n t ) .  In c o n t r a s t ,  in  the  Bangkok M e t r o p o l i s ,  c h i l d r e n  who 
had f a t h e r s  engaged in  p r o f e s s i o n a l  and c l e r i c a l  occu p a t io n s
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Table 7.11 Probability of Dying between Birth and Age 5 by Father's Occupation and 
Region
q per 1000 live births 
5 0
Regien Father’s occupation -------------------------------------
3 Cohorts Cohort 1: Cohort 2: Cohort 3:
combined before 1960 1960-1965 1965-1970
North Professional & clerical 86 (140) 99 (71) 152*(33) — (36)
Other non-agriculture 150 (748) 205 (307) 101 (217) 121 (224)
Agriculture 157 (1,838) 164 (773) 149 (536) 153 (529)
Northeast Professional & clerical 102 (166) 145 (62) 56 (54) 100 (50)
Other non-agriculture 112 (359) 162 (105) 159 (107) 54 (147)
Agriculture 157 (3,735) 206 (1,342) 143 (1,037) 119 (1,356)
South Professional & clerical 36 (56) 77**(26) — (17) *** (13)
Other non-agriculture 154 (188) 218 (55) 74 (54) 165 (79)
1
Agriculture 123 (958) 119 (353) 145 (269) 110 (336)
1
Central Professional & clerical 92 (222) 142 (113) 53 (57) 38 (52)
Other non-agriculture 113 (851) 153 (208) 120 (212) 66 (301)
Agriculture 107 (1,326) 121 (513) 112 (409) 84 (404)
Bangkok Professional & clerical 31 (194) 22 (93) 41*(49) 38 (52)
Metropolis Other non-agriculture 75 (532) 99 (212) 44 (135) 70 (185)
Agriculture 121 (58) 136**(22) 133**(15) 95**(21)
Notes: *
***
1/
= based on 30 to 50 live births 
= " " 15 to 29 "
= " " less than 15 live births
= no deaths recorded in this category 
= excluding Bangkok Metropolis
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experienced an increasing probability of dying, despite its 
relatively low level of mortality. There is also a statistically 
significant bivariate interactive effect with the cohort on child 
mortality.
(c) Occupation of parents
In the previous chapter, we found that urban-rural 
residence has an impact on child mortality in addition to 
parents' occupation, that is, among children who have parents 
working in the same job, those in the urban areas are more likely 
to enjoy a lower level of mortality. Therefore, we will re­
examine the occupation of parents in order to find out whether 
the geographical region has an additional effect on child 
mortality.
Several significant points emerge from Table 7.12.
Firstly, if both parents are white collar workers, no deaths were
recorded for those who lived in the Bangkok Metropolis, whereas
in the Central and the Northeast regions, the values of q are
5 0
86 and 43 per 1,000 live births respectively. Secondly, the next 
most advantageous group is children who belonged to mothers who 
did not work but fathers engaged in white collar jobs. We can
see that no deaths were recorded for this occupational category 
in both the Bangkok Metropolis and the Northeast region. On the 
contrary, in the Central region, this occupational group has the 
highest proportion dying when compared with fathers who 
participated in jobs other than professional and clerical work.
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Thirdly, the results seem to confirm the findings 
from the previous chapter, that is, father's occupation exerts 
more influence on child mortality than maternal occupation. For 
example, among children whose mothers are blue collar workers, if 
their fathers are white collar workers, they are more likely to 
experience a lower level of mortality when compared with those 
whose fathers are farmers. This pattern of mortality holds true 
in every region. Or, if we look at children who have mothers 
working on a farm, if their fathers are employed in professional 
and clerical jobs, they enjoy a lower probability of dying than 
their counterparts whose fathers are blue collar workers. 
However, this pattern of mortality applies only to the North, the 
South and the Central region^. There is a statistically 
significant trivariate interaction effect.
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Table 7.12 Probability of Dying between Birth and Age 5 for All Births Prior to 1970 
by Mother's and Father's occupation
Mother's
q per 1,000 live births 
5 0
occupation
Region
Father's 
occupation
North Northeast South Centrall/ Bangkok
Metropolis
Agriculture 
Agriculture 
Other non-agriculture 
Professional & clerical
156 (1,676) 
196 (219) 
93* (43)
155 (3,578) 
132 (159) 
169 (71)
126 (894) 
200 (70) 
50** *(20)
104 (1,168) 
137 (248)
41 (73)
54*(37) 
*** (5) 
*** (2)
Other non-agriculture 
Agriculture 
Other non-agriculture 
Professional & clerical
148 (122) 
138 (400) 
105 (57)
228 (123) 
95 (169) 
143**(21)
60 (50) 
118 (102) 
-  (17)
139 (115) 
112 (475) 
125*(48)
*** (5)
91 (362) 
103 (58)
Professional & clerical 
Other non-agriculture 
Professional & clerical
67**(15) 
*** (11)
(-) 
43*(46)
(-)
*** (14)
*** (14) 
86*(35)
59**(17) 
-  (83)
Did not work 
Agriculture 
Other non-agriculture 
Professional & clerical
200*(40) 
114 (114) 
34**(29)
156*(32) 
161*(31) 
-  (28)
*** (14) 
188**(16) 
*** (5)
93*(43) 
79(114) 
136 (66)
250**(16) 
41 (148) 
-  (51)
Notes: * = based on 30 to 50 live births
** = " ” 15 to 29
*** = " " less than 15 live births
(-) = no cases in this category
—  = no deaths recorded in this category
1/ = excluding Bangkok Metropolis
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5. Ethnicity
Concerning ethnicity in different parts of the country, 
several approaches were used to determine the ethnic distribution 
of the Thai population in the Longitudinal Study in 1969 and 
1970. The results showed that one third of the households in the 
Bangkok Metropolis can be considered Chinese to at least some 
extent and about one in six are Chinese in urban areas of other 
provinces, whereas in the rural areas, almost the entire 
population is composed of ethnic Thais. However, after the Thais 
and the Chinese, the third largest group is the Malay-speaking 
Moslems who live almost entirely in four provinces adjacent to 
Malaysia in the Southern region (CICRED Monograph, 1974:27).
Data in Table 7.13 reveal that within each region child
mortality differentials exist between ethnic groups. The ethnic
Thai-Chinese had the lowest level of mortality, followed by the
Thais and the "other" group. The "other" ethnic group in the
South had the highest q value. A statistical test showed no
5 0
statistically significant interactive effect of the ethnicity 
and region on child mortality.
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Table 7.13 Probability of Dying Between Birth and Age 5 for All Birth
Prior to 1970 by Mother's Ethnicity and Region
q per 1,000 live births
Region
5 0
Thai Thai-Chinese Chinese Other
North 151 (2,656) 63**(16) * * * (10) 170*(47)
Northeast 153 (4,209) —  (25) * * * (13) * * * (13)
South 99 (849) *** (12) *** (3) 184 (347)
I f
Central 110 (2,347) 25*(40) * -k * (2) * * * (13)
Bangkok Metropolis 68 (438) 41 (171) 80 (113) 109 (64)
Whole Country 135 (10,499) 38 (264) 78 (141) 165 (484)
Notes: * = basedi on 30 to 50 live births
** = " if 15 to 29 • f ft
*** -  " «( less than 15 live births
= no deaths recorded in this category 
1/ = excluding Bangkok Metropolis
6. Religion
With respect to religious differentials in child
mortality, information in Table 7.14 indicates that among the
Buddhists in the four regions, the Southern Buddhists experienced
the lowest level of child mortality. Secondly, it is interesting
to note that among the Moslems, those coming from the Bangkok
Metropolis had the lowest proportion dying. The value of q is
5 0
only half of that in the South ( q equalled 88 and 182 per 1,000
5 0
live births, respectively, for the Bangkok Metropolis and the 
South). These results seem to support the previous finding that 
the place of residence has an additional effect on children's
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chances of survival, that is, the more developed region or the 
more favorable region in terms of geographical location is more 
likely to experience a lower probability of dying. There is a 
statistically significant trivariate interaction effect on child 
mortality.
Table 7.14 Probability of Dying between Birth and Age 5 for All Births 
Prior to 1970 by Mother's Religion and Region
Region
q
5 0
per 1,000 live births
Mother's religion
Buddhist Islam Other
North 151 (2,696) *** (12) 143** (21)
Northeast 151 (4,260) (-) (-)
South 99 (857) 182 (324) 200*(30)
1/
Central 108 (2,385) 118** (17) (-)
Bangkok Metropolis 55 (605) 88 (113) 147 (68)
Whole Country 132 (10,803) 154 (466) 168 (119)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 "
*** = " " less than 15 live births
(-) = no cases in this category
1/ = excluding Bangkok Metropolis
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7.6 DEMOGRAPHIC FACTORS
As has been found in  both c h a p te r  5 and 6, demographic
f a c t o r s  such as the  age of the  mother a t  the  b i r t h  of the  c h i l d
and p a r i t y  do have an e f f e c t  on c h i l d  m o r t a l i t y .  B es ide s ,  u rban-  
r u r a l  r e s i d e n c e  has e x e r t e d  an a d d i t i o n a l  i n f l u e n c e  on the  
s u r v i v a l  of  the  c h i l d r e n .  Thus, we w i l l  e v a l u a t e  to  what e x t e n t  
the  g e o g r a p h i c a l  r e g io n  w i l l  have an impact  on c h i l d  m o r t a l i t y  in 
a d d i t i o n  t o  demographic v a r i a b l e s .
1. Age of mother a t  the  b i r t h  of the  Child
In fo rm a t io n  in  Table 7.15 r e v e a l s  t h a t  among c h i l d r e n
born to  mothers  aged under 25, those  who came from the  N or theas t
r e g io n  have the  h i g h e s t  l e v e l  of m o r t a l i t y ,  fo l lowed  by the
Nor th ,  C e n t r a l ,  and South r e g io n s  and the  Bangkok M e t r o p o l i s .  On
the  o t h e r  hand,  f o r  c h i l d r e n  born to  mothers over 25 y e a r s  o ld ,
th o se  of t h e  North r e g io n  exper i ence  the  h ig h e s t  p ro p o r t i o n
dying ,  whereas the  Southern  c h i l d r e n  have h ighe r  q v a lues  than
5 0
t h e i r  c o u n t e r p a r t s  of the  C e n t r a l  r e g io n .  Again, c h i l d r e n  of the
Bangkok M e t ro p o l i s  a re  in the b e s t  p o s i t i o n  in  terms of
s u r v i v o r s h i p .  The d a t a  a l s o  i n d i c a t e  t h a t  q v a lues  a re  h i g h e s t
5 0
fo r  mothers under age 20 in  every r e g io n .  This  r e s u l t  seems to  
conf irm th e  f i n d i n g s  in  c h a p te r  5 t h a t  c h i l d r e n  born to  very 
young mothers  a r e  v u l n e r a b l e  to  a l l  k inds  of d i s e a s e s  and hence 
exposed to  th e  h ig h e r  r i s k  of dying.  A s t a t i s t i c a l  t e s t  shows a 
s i g n i f i c a n t  b i v a r i a t e  i n t e r a c t i v e  e f f e c t  on c h i l d  m o r t a l i t y .
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Table 7.15 Probability of Dying between Birth and Age 5 for All Births Prior 
to 1970 by Age of Mother at the Birth of the Child and Region
q per 1000 live births 
5 0
Region Age of Mother at the birth of the child (years)
Less than 30 and
All ages 20 20-24 25-29 over
North 151 (2,729) 182 (401) 144 (907) 151 (755) 141 (66)
Northeast 151 (4,260) 183 (562) 151 (1,391) 149 (1,202) 138 (1,105)
South 124 (1,211) 134 (187) 108 (371) 125 (319) 135 (334)
1/
Central 108 (2,402) 173 (300) 113 (820) 92 (696) 85 (586)
Bangkok
Metropolis 67 (786) 87 (92) 66 (288) 61 (246) 69 (160)
Whole Country 133 (11,388) 169 (1,542) 131 (3,777) 128 (3,218) 124 (2,351)
Note: 1/ excluding Bangkok Metropolis
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2. Children ever born
As has been found elsewhere, children born into a big 
family are more likely to experience a higher level of mortality 
than those who belonged to a small family. Therefore, in this 
section we will examine whether this pattern of mortality applies 
to every region and evaluate to what extent the geographical 
differences will have an effect on child mortality. The data in 
Table 7.16 seem to support the above argument, that is, in every 
region, child mortality increased as the number of children ever 
born increased. Secondly, one would assume that there should not 
be any great differences between regions in terms of survivorship 
if the children were born to the families of the same size, that 
is, 1-3 children in the family. Nevertheless, data in Table 7.16 
indicate that this is not the case. We find that in every 
grouping of children ever born, there are marked variations 
between regions. The Northern region has the highest level of 
child mortality for almost every category of children ever born 
except for those of 1-3 child families, for which the Northeast 
has a higher proportion of dying than the North. There is a 
statistically significant bivariate interaction effect of the two 
variables on child mortality.
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Table 7.16 Probability of Dying between Birth and Age 5 by Number of 
Children Ever Bom and Region
q per 1000 live births
Region
Number of 
Children
5 0
3 Cohorts Cohort 1: Cohort 2: Cohort 3:ever bom
combined before 1960 1960-1965 1965-1970
North 1-3 61 (443) 59 (102) 73 (123) 55 (218)
4-6 139 (1,036) 133 (400) 130 (322) 156 (314)
7-9 152 (833) 147 (407) 151 (245) 166 (181)
10+ 273 (417) 322 (242) 198 (96) 215 (79)
Northeast 1-3 80 (386) 167*(48) 80 (87) 64 (251)
4-6 124 (1,393) 157 (248) 126 (444) 111 (701)
7-9 144 (1,555) 164 (694) 136 (457) 119 (404)
10+ 234 (926) 274 (519) 205 (210) 162 (197)
South 1-3 73 (151) 93*(43) 34** *(29) 76 (79)
4-6 109 (487) 101 (129) 115 (148) 110 (210)
7-9 136 (374) 145 (165) 108 (111) 153 (98)
1/
10+ 176 (199) 157 (102) 241 (54) 140*(43'
Central 1-3 68 (354) 56 (71) 112 (89) 52 (194)
4-6 91 (1,005) 105 (351) 82 (319) 84 (335)
7-9 121 (752) 144 (340) 134 (231) 61 (181)
10+ 182 (291) 203 (172) 159 (69) 140 (50)
Bangkok 1-3 37 (190) 85*(47) 50*(40) 10 (103)
Metropolis 4-6 66 (349) 41 (145) 43 (93) 117 (111)
7-9 77 (182) 111 (99) 39 (51) 31*(32)
10+ 138 (65) 139*(36) 125**(16) *** (13)
Notes: * = based on 30 to 50 live births
** = " " 15 to 29 " "
*** = " " less than 15 live births
1/ = excluding Bangkok Metropolis
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With regard to changes of child mortality over time,
it is only in the Northeast and the Central regions that child
mortality has been declining for every family size. In contrast,
the child mortality pattern is rather erratic in the North and
the South regions. For example, in 4-6 child families in the
Northern region, q decreased from 133 in birth cohort 1 to 130
5 0
in cohort 2 then went up to 156 per 1,000 live births in cohort
3. If we look at the same family size in the south region, we
find that q increased from 101 per 1,000 live births in birth 
5 0
cohort 1 to 115 in cohort 2 but decreased to 110 in birth cohort
3. One more point should be noted: the Bangkok Metropolis,
despite its lowest level of mortality, has a peculiar pattern of
mortality. We find that children who came from 4-6 child
families had a markedly increased proportion dying, that is, q
5 0
equalled 41 in birth cohort 1, and went up to 117 per 1,000 live 
births in cohort 3, whereas children who belonged to a smaller 
(1-3 child) family or a family with 7-9 children achieved a 
reduction of 88 and 72 percent respectively in child mortality in 
the same period of time. A statistical test showed no 
significant bivariate interactive effect with the cohort on child 
mortalty.
3. Sex of the child
Concerning sex differentials in child mortality in 
various regions, the data in Table 7.17 showed an interesting 
pattern of mortality. For example, if we look at the column "3 
cohorts combined," we find that in contrast to other regions,
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boys in the Bangkok Metropolis have a lower proportion dying than
girls. This may be due partly to the ethnic composition, that is
about one-third of children in the Bangkok Metropolis have
Chinese origin. In order to test the above argument, mother's
ethnicity has been taken into account (see Appendix II). The
results indicate that boys in the Bangkok Metropolis are better-
off in terms of mortality regardless of ethnicity. But the data
also clearly indicate that in the Bangkok Metropolis, differences
between q values for boys and girls vary greatly from one 
5 0
ethnicity to another. The differences are 16, 68, 33 and 25
percent, respectively, for the Thai, Thai-Chinese, Chinese, and 
other groups. These variations could be a true phenomenon or 
could be due to an under-reporting of male child deaths among the 
Chinese. However, boys in the Southern region have a much higher 
probability of dying than girls. A statistical test shows a 
significant bivariate interaction effect of sex of the child and 
region on child mortality.
With regard to changes of mortality over time, almost
every region is experiencing declining mortality for both boys
and girls, except the South and the Bangkok Metropolis. We find
a rather erratic pattern of child mortality in these two regions.
For instance, q values for girls in the South went up from 88 
5 0
in birth cohort 1 to 130 in birth cohort 2 then decreased to 98 
per 1,000 live births in cohort 3 (Table 7.17). On the other 
hand, boys in the Bangkok Metropolis underwent a different
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pattem of mortality, that is q decreased from 52 in birth
5 0
cohort 1 to 46 in cohort 2 but went up to 72 per 1,000 live 
births. There is also a statistically significant trivariate 
interaction effect with the cohort on child mortality.
Table 7.17 Probability of Dying between Birth and Age 5 by Sex of 
the Child and Region
Region
q per 1,000 live births 
5 0
Sex of 3 Cohorts Cohort 1: Cohort 2: Cohort 3:
the child combined before 1960 1960-1965 1965-1970
North
Boy 154 (1,381) 180 (573) 153 (391) 120 (417)
Girl 14S (1,348) 163 (578) 119 (395) 155 (375)
Northeast
Boy 154 (2,173) 218 (766) 137 (615) 106 (792)
Girl 149 (2,087) 183 (743) 144 (583) 118 (761)
South
Boy 142 (632) 166 (235) 122 (181) 134 (216)
Girl 104 (579) 88 (204) 130 (161) 98 (214)
1/
Central
Boy 108 (1,215) 134 (462) 104 (355) 80 (398)
Girl 108 (1,187) 133 (472) 116 (353) 66 (362)
Bangkok Metropolis
Boy 56 (425) 52 (191) 46 (109) 72 (125)
Girl 80 (361) 118 (136) 55 (91) 60 (134)
ILNote: excluding Bangkok Metropolis
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7.7 CONCLUSION
The univariate comparison of child mortality for 
different regions was analyzed by a chi-squared test. Two or 
more predictors or variables were examined by loglinear analyses. 
The results of the test were significant at the level of p = 0.05 
as follows:
For univariate analyses in Table 7.4, it was found that 
the region has an impact on child mortality.
For bivariate analyses of the region and socio-economic 
and demographic variables in Tables 7.4 to 7.17, the results 
showed that all of the variables had an interactive effect on 
child mortality except two variables: mother's occupation and
ethnicity. The region also had an interaction with the cohorts.
For trivariate analyses of the region variable, socio­
economic, demographic variables and cohort of children in Tables 
7.5 to 7.17, the results showed 3-way interactive effects of 
those variables on child mortality as follows:
(1) family income, region, and cohort of the child
(2) father's education, region, and cohort of the child
(3) sex of the child, region, and cohort of the child
(4) mother's and father'education and region
(5) mother's education, father's occupation and region
(6) mother's and father's occupation and region
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CHAPTER 8
SUMMARY AND CONCLUSION
The identification of factors that brought about the 
decline in mortality in more developed nations in the past, and 
recently in some less developed countries, has been a main 
concern of public health planners and demographers- The decline 
in mortality in the United States and European countries in the 
early twentieth century has been associated with social and 
economic development. For the case of England and Vales, the 
decline of the death rate during the late nineteenth and early 
twentieth centuries was attributed to improvements in the 
environment. Preventive measures had an effect only in the case 
of smallpox. The decline in mortality from other diseases was 
mainly due to improvements in living conditions (McKeown and 
Brown, 1955) .
Improved sanitary facilities were found to have 
contributed to the reduction of mortality in Germany and in large 
cities of France in the late nineteenth century (Preston and Van 
de Valle, 1978). The decline of rural mortality in the United 
States before 1920 was due to the rising standard of living among 
the rural population (Higgs, 1973).
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For less developed countries, the importation of modern 
medical technology has been responsible for the mortality decline 
after World War II. Ruzicka and Hansluwka (1982) argued that the 
decline of mortality in developing countries of Asia was 
attributable to social and economic improvement as well as to the 
diffusion of public health measures and preventive medicine. The 
case of Sri Lanka is often taken as an example in the study of 
the impact of public health programmes and socio-economic 
development. The malaria eradication programme has been credited 
for the post-war mortality decline in Sri Lanka. However, 
Meegama suggested that along with malaria eradiction there were 
two other important factors which contributed to the decline in 
infant mortality: the improved level of curative facilities and 
the provision of midwifery services and establishment of 
maternity and child welfare centres.
The present study has shown that the child mortality 
rate for Thailand declined from 162 per 1,000 for the cohort born 
before 1960 to 126 for those born in 1960-1965 and to 107 for 
those born in 1965-1970. The decline in child mortality in the 
1960s has been concomitant with the introduction of various 
health intervention programmes, availability of health services 
and socio-economic development. It was observed that the Thai 
economy has been growing impressively at an average rate of over 
7 percent per annum during 1960 to 1985. The 1985 GNP (at 
current prices) was over 18 times that of 1960 and the per capita
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income increased from 1,989 baht in 1960 to 3,613 baht in 1970 
and to 19,697 baht in 1985. Nevertheless, the high income was 
not equally distributed among the people in the various economic 
sectors and the gaps widened over time. The agricultural 
sector, with the majority of the country's population, seems to 
be the most disadvantaged group in terms of income disparity 
(Kiranandana, et.al., 1989).
Concerning child mortality differentials by socio­
economic characteristics of the mothers, it was found that the 
mother's educational attainment is one of the crucial factors in 
determining the chance of survival of their children. The second 
factor affecting child mortality is the family's standard of 
living. The occupations of the parents also play a very important 
role in influencing child mortality.
With regard to demographic factors, it was found that 
maternal age at the birth of the child and number of children 
ever born play a significant role in a child's chances of 
survival. The combined effect of maternal age and birth order is 
also identified.
As in many other developing countries, infant and child 
mortality is substantially higher in rural than in urban areas of 
Thailand. Several socio-economic variables exert a certain degree 
of influence on child mortality through places of residence and 
mother's childhood residence. This finding seems to indicate
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that among urban mothers with an urban background those who have 
more education, or are economically better-off or have fewer 
children ever born are less likely to lose their children through 
death.
Regional differentials of child mortality have been 
observed in this study. Children in the North and the Northeast 
regions experienced the highest level of mortality, followed by 
the South, and Central regions and the Bangkok Metropolis. 
Nevertheless, all of the four regions have experienced declining 
child mortality. If the Bangkok Metropolis is included in the
comparison, then the regional differentials have decreased over 
time, but if the Bangkok Metropolis is excluded, the regional 
differences have widened somewhat (see Table 7.4). Socio­
economic and demographic differentials in child mortality were 
also found in every region and in the Bangkok Metropolis. 
However, the impact of socio-economic and demographic 
characteristics upon child mortality varies greatly from one 
region to another region.
To sum up, this study shows that the retrospective 
birth history from a demographic sample survey is very useful in 
investigating infant and child mortality. There are some 
measures suggested by this study for reducing infant and child 
mortality, that is, increasing the age at marriage, postponement 
of first birth at least until age 20 and health education in 
particular of females. The findings from this study may be 
helpful for further planning and policy decisions aimed at 
reducing infant and child mortality.
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Appendix I
1. FAMILY INCOME
Attempts to measure agricultural income directly in the 
SOFT pretest and other studies in Thailand have met with little 
success. Therefore, farm income was estimated indirectly from 
farm size, crops grown, and animals raised. Total family income 
was calculated as the sum of the following components:
a) Wages and salaries of individuals related to the 
household head.
b) Net income from business. If net income could not 
be obtained directly, gross income and business expenses were 
estimated separately.
c) Rental income from land (in cash or in kind).
d) Rental income from buildings (obtained directly).
e) Net income from farming. Net income per rai 
(approximately 0.4 acre) for each crop was computed from 
estimates of yield per rai, average farm price of crops, and the 
cost of family obtained from independent studies conducted by the 
Division of Agricultural Economics, Ministry of Agriculture and 
Co-operatives, and other sources. Since crop yields and the cost 
of farming often varied from one area to area, whenever possible 
provincial or regional estimates were used. Rent for unowned 
land was estimated to be one half of the net produce from that 
land and this amount was subtracted from net farm income.
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f) Income from raising animals. Net income was 
calculated indirectly for pigs, cows, chickens, ducks, geese, and
other birds. For each animal, net income was calculated by 
subtracting estimates of costs incurred in raising each type of 
animal from the average sale price for that type. Water 
buffaloes were not included as income because they are normally 
used as work animals rather than for sale.
g) Income from selling fish, shrimp, or silkworms 
(obtained directly).
h) Other income. A residual category for all other 
sources of income received by household members related to the 
head of the household, e.g. property rent, bonuses, pensions, and 
remittances from relatives living elsewhere.
2. STANDARD OF LIVING INDEX
The Standard of Living Index was developed for use as 
one of the background variables related to fertility for analysis 
in the Country Report of the Survey of Fertility in Thailand. 
While it is subject to several shortcomings and requires further 
study, it is also used as a background variable in the present 
study. However, it should be noted that there are limitations in 
the construction of this index, such as the assignment of 
somewhat arbitrary values to the ownships of consumer durable 
goods.
This index was calculated for each eligible couple 
related to the head of the household. The index is the sum of 
the point values assigned to eaclh of the following components:
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Bank Account
-2- Had bank account 
-1- Unknown
-0- Had no bank account
Household Water Supply
-2- Private pipe or private well
-1- Public pipe or public well
-0- From canal, rainwater, or other sources
Building Materials used in Construction of House 
-2- Cement or wood and cement 
-1- Wood and other less expensive materials 
-0- Local and reused materials
Type of Flooring
-2- Cement, rubber tile, and expensive materials 
-1- Wood and other less expensive meterials 
-0- Clay
Type of Roofing
-2- Cement or cement tile
-1- Tin and other less expensive materials
-0- Thatch
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Ownership of Consumer Durable Goods
This consisted of a list of ten consumer durables: 
electric fan, refrigerator, television, air conditioner, radio, 
watch or clock, sewing machine, bicycle, motorcycle, and car. 
Each household was assigned a score of "1" for each type of item 
owned, except a score of ”2" for refrigerators, air conditioners, 
and cars.
The standard of living index is not comparable for 
municipal and non-municipal areas due to differences in life 
styles and levels of living. The following classification was 
used:
Municipal Areas Non-Municipal Areas
Low 0-10 0-4
Medium 11-15 5-6
High 16-24 7-23
Source: Arnold, Fred and Chintana Pejaranonda, Economic Factors
in Family Size Decisions in Thailand, Survey of 
Fertility in Thailand/WFS, Report No.2, 1977, pp.4-5.
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Appendix II Proportion of children dead under age 5 for all births bom prior to 1970 by 
mother's ethnicity, sex of the child and region
Mother's ethnicity
<5)q(0) per 1,000 live births
Region
1/ Bangkok
Sex the child North Northeast South Central Metropolis
Thai
Boy 153 (1,339) 156 (2,146) 113 (443) 110 (1,191) 63 (237)
Girl 150 (1,317) 150 (2,063) 84 (406) 110 (1,156) 75 (201)
Thai-Chinese
Boy *** (11) *** (13) kkk (7) -  (16) 21 (94)
Girl *** (5) *** (12) kkk (5) 42**(24) 65 (77)
Chinese
Boy *** (6) *** (8) (-) kk k  (2) 65 (62)
Girl *** (4) ■kick (5) kkk (3) (-) 98 (51)
Other
Boy 240**(25) kkk (6) 214 (182) kk k  (ß) 94*(32)
Girl 91**(22) kkk (7) 152 (165) *** (7) 125*(32)
Notes: *
**
***
(-)
1/
based on 30 to 50 live births 
" " 15 to 29 "
" " less than 15 live births
no cases in this category 
no deaths recorded in this category 
excluding Bangkok Metropolis
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